new 


precision mi est did 


do it more Here ar are a few ¢ examples: : For or some new, we 


_ Instrons today are being uscd to test materials } ranging a have been collecting technical articles in net form on 
acetate to zirconium with elec onic precision . to study testing techniques from reliable and independent 
metal -erystals to reveal fa facts abou sources, Whatever Jour fed, we're reasonably confident that 
fibers of cotton, wool, and human hair . to obtain accurate 
just tell us field of interest. Also av wailable—our catalog ? 
points in: fine wire . . . to record toughness of paper, using 
speciai and print-out equipment memory 


effects a and physical properties of plastics to examine materials study. 12 


new dimension” its capacity to do more things 


& D to move ahead 


e's, 
| 
i 
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TECHNICAL PAPERS 


Onidation of Geer Field—M. J. Pohorll Ww. Hart. . 


High. Fatigue Testing —with ‘Application to. Uranium—Jack Bohn a 
Glenn Murphy 


The Fatigue Strength of wn Alley HK31 s Modified by « a Weld Joint—J. E. 
and Arthur S. Dwyer... . 


4 Note on the Effect of on the Fatigue Life Metals—L. Hu 


RESEARCH AND STANDARDS IN ACTION 


» Pittsburgh to Be Mowe to. 1959 ASTM Committee Week 


Inventions, Science, an and Research i in the Highwey 


An address 9 John A. Volpe. 


Electronic Parts Cleaning Symposium—A Few “Atoms Out of Place Can Do Damage. 


- Internationa! Symposium on Plastics Testing and Standardization. . 
Excerpts from a an address by Henry P. 
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committe: hes authority in all matters 
rejection, editing and publication 
of papers, committee reports, and discussions. The — District Activities iq ae 


committee also acts in en advisory capecity to the ven 
Board of on matters in general, Editorial . . Schedule of M \ Meetings 


Government Standards Changes. 104 Standards at 
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These three single-screw 150, 000- tb. ia 
B-L-H SR-4® testing machines 
part of the static testing laboratories - 
_of The Martin Co., Baltimore, Md. The 
machines apply tension, compression 
or alternating load. feature 
easily controlled constant or variable 
head speeds, and cycling for load 
and strain. Supplementary equipment 
_ (transducers, strain gages, etc.) can 
F be plugged in at the control panel. 


As part an “enormous for 6 years, requiring maintenance except 
program to support design \ work on aircraft and mis- B-L- H cre 
siles, The Martin Co., Load Baltimore, Md.. outlined » if with a photographic ‘measuring process originated at 
extensive ‘requirements to B-L-H. Because exhaustive Martin, ‘creep deformation is read to a a sensitivity of 
testing is vital of the industry, doy bite 00001 in. And d the SR- 4 4 testing machines (shown above) 
ment u _ must e versati ura n Ira 
em ace a duplicate on test components the entire strain history, of 
Tests are both static and dynamic and include ne ae 
>» aircraft. They can also hold constant loads and ‘they 


‘ have eliminated the need for three shifts "operators 
“Equipped w w th 1 testing in the static for 3 


a and fatigue laboratories ¢ of its Baltimore plant « oma 


ae compression, ten- 
~ testing program successfully. Its B-L-H fatigue machines sion, creep, fatigue, impact or torsion . . . see B-L-H first. 


operated constantly, da nd night, 
have nstan pie ya nig days: 


and ask to have a B-L- H man call on you. 
Lil HAMILTON J 
Instrument 
Waltham, Mass. 
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laboratory glass are re that shrugs gs off F heat s attack 

New Kimax “hard” glass apparatus offers | ility. In 125, 250, and 500 ml capacities. Stopper hand-lapped to neck for leak- 

exceptional resistance to heat shock, 16040 CONNECTING BULB. Lower tube fits proof fit. In 60, 125, a, —_ 1000 

mechanical shock and chemical attack. special Kjeldahl stopper. Inside tips de- capacities. ities 

And it’s easy to repair and modify ... signed for unrestricted counterflow of liq- oe 


ean be sealed to your pres esent boro and sure accurate stopper fit. Reinforcing beads 
provide extra streng wo bulb unif val breakage. 
apparatus, ubin ’ at top and uniform walls minimize breakage. 
> =~ ee APPARATUS. Condenser 26505 ERLENMEYER FLASK. First to be made _ reduces etching. Seven sizes, from 10 ml 
jackets and exterior bodies are made Of available with screw-cap finish. Useful for capacity 800 
*4 = 
heavy, uniform tubing for greater strength. and storing culture media and ble ff 
In new design vapor by-pass channel pro- many chemical purposes. Supplied with ec sng enables Kim e to otter greater 
tects siphon tube. Inte ty ag with > aps. Available in 125, 250, 500, and 1000 8 tg because of its ‘more complete 


BOILING FLASK. to (29048 SEPARATORY FUNNEL. Large neck counts. Kimble Glass Company, your 
severe thermal shock. Finely ground openings and sloping shoulders. permit most comp lete source of laboratory glass-_ 


provide vapor-tight fit when used with ex- cleaning. Stems are sized to permit liquid ‘i ware, is a geen of Owens-Illinois, : 


E. traction apparatus. Flat bottom adds sta- column to break and drain after shut-off. Toledo 1, Ohio. — 
ough dealers in the United Stat States, Canada ; and principal fore 
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the greatest single handicap i in boundary 
__ lubricant research has been the lack of tools in the form of — 
accurate and reliable bench test equipment. The stark over- 
simplification of E.P. testing equipment contrasts sharply 
with the complexity of friction and wear phenomena. The | 
_ Alpha Model LFW-1 is the result of a search for an “inter- 7 
mediate” between the oversimplified E.P. Bench Test and 
costly and time consuming | full scale performance tests. 
Such intermediates, of which many are needed, cannot fail i a 


ina limited range, E.P. Bench Tests must 
either measure frictional contact temperature or, pending | 
the: development of means to do s0, simulate them. Sliding 
velocity is one important factor in this ‘simulation. A large © 
group of E.P. lubricity ingredients which are highly success- 
ful in industrial low velocity mechanisms completely fail to. 
respond on most E.P. testers because excessive velocities 
and loads combine to produce frictional temperatures be- — 


4 velocities below re feet per Machine is de- 
_ signed for low velocity extreme bearing pressure applications. 
 Bovepet by professional testing machine designers for an 
_ q@ccuracy of better than 98% in load, velocity and friction 4 
lebricont results reflect the performance characteristics 
of a lubricant in a uniformly loaded and accurately defined 
_ friction area. The only variables from test to test are those 


you have a really. important 

lubrication job to do involving ex-— 

treme pressures or extreme temper- 
atures, try MOLYKOTE Lubricants. 
Send today for complete applica- 
a tion data and your copy of “Break- 

Lubrication Barriers . . with 


ALPRA MOLYEOTE Corporation — 

MAIN IN FACTORIES: 65 Harvard Avenue, Stamford, Conn. 


rnulfstrasse, Munich 19, 
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and Technical Consultant to the U. 
delegation to the Second U. 


and speaker the Committee Week 


Industry Luncheon is being ‘pl anned 


ta 


dent, Carnegie Institute of Tec hnology 


N. 
national onference on the Peaceful 
Uses of Atomic Ene rgy at Gene ag 
Switzerland, will be the guest of honor 1: 


dinner on W ednesday, Fe *bruary 4. 
On Tuesday noon, February 3, 


with the subject to be announced. ex: 
_ Approximately 1500 to 2000 . AS’ TM 
members, committse members, and 


visitors will meet at P ittsburgh in the J 
- Penn Sheraton Hotel the week of Feb- | 


mittee Week meeting. About 30 of the 


ruary 2 to 6 for the Society ’s 1959 Com- 
Socie ty’ s main technics 30 of the 


will hold some 350 meetings of subcom- ae 
mittees 


and working groups to advance e 
ard completion the year’s in 
ic ipation of pre ps paring re ‘ports 
sents onan to ee Soc iety at the 


The Pittsburgh Distric + Council un- ‘ 

der the chairmanhsip of J. R. Romu: aldi, ce os 

nt i a 


‘These committees are : are 


As this issue of the BULLETIN goes to press, the committees 


‘Number 234 December 1958 


i 
Energy to . 
to Hold 3! 350 Meetings 


of Technology, with | 


of Vice-C E. J. 
Holcom 
is. Secretary A. | Orr, Gulf Oil 


John C. Warner, chemist and 


educator, was granted leave from Carnegie _ 
Institute of pete! during World War 


and metallurgy of “plutonium. He has 


served as a member of the Executive 
x Board of the Council of Participating Uni-— 
versities, Argonne National Laboratory, 


_ Lemont, IIl., and as a member of the Gen- © ole 


iz eral Advisory Committee to the U. S. 
Atomic Energy Commission. 1958, he 


attended the Second U. N. ‘International 


Conference on Peaceful Uses of Atomic 
¢ Energy, Geneva, Switzerland, asa coche 


f the Graduate School of Industrial Ad- 
ministration, Department of Biological 


and Chemical and Petroleum Research 
Laboratory. A He is the coauthor of several | 


textbooks on chemistry and has written 


2 = Nuclear Research Laboratory, 


= The official call a the meeting will — from the oficers 


listed bel w ve their inte ion to meet in Pittsburgh. the conunittees themselves. 


= on Corrosion of Steel 
_A-6 on Magnetic Properties 
7 on Malleable-Iron Castings 
10 on Iron-Chromium, Iron- Chr 
mium-Nickel and Related Alloys 
B-6 on Die-Cast Metals and Alloys 


 C-llonGypsum 

C-12 on Mortars for Unit Masonry 


on Casein and Similar 

on Halogenated Organic Solvents 

E-1 on Methods of Testing (Subcom- | 


on Light Metals and Alloys, Cast y) 


D-4 on Road and Paving a 


D-S on Coaland Coke 


9 on Metal Powders and Metal ing, Water-proofing and Related 


3 on Chemical Resistant Mort 


D-11 on and aike 
Materials 


a on First Tests of Materials and 

Construction 
-E-6 on Methods of Testing Building 


E-7 on Nondestructive Testing 


-Buiiding or Industrial Uses E-9 on 


 E-10 on Rac 


Pittsburg — 
+ 
Messrs. M. D. Baker, West Penn 
and C. H. Sawyer, Eastern Gas and 
| Associates, are serving as the — 
] | : er and the social hour preceding it. (Continued on next page) 
Cra 
Dr. Warner has been president of = 
4 4 


there will Sy mpoxiam on 
Window Testing sponsored by Commit- 
tee E-6 on Methods of Testing Building 
Constructions. The tentative of 
papers to be presented follows: 


ag Research Council of 
Practical Test Experie nee with Certain te 
Frow nfelter, Pittsburgh Plate Glass Co. = 
i orwegian Test Methods for Rain Pene- a, 
tration Through W indows—Norwegian 
Building Research Institute. 4 
for Research and the Dev 
of Test Me thods for Windows—L. 
in} 


ae 


the of R. B. Crepps 
Purdue var chairman of Sub- : 
committee VIII. It is being developed heal "ay 
‘sae this Kind for use by the construction — Mellon Square, Pittsburgh, showing, on the left, the Alcoa Building and, on the right, the 
Penn-Sheraton Hotel, headquarters for = Week, February 2 to 6, 1959. 


Third Pa Pacific 


f San will 
be to the Soe for "pent list sy mposia pian men e Applies Radiation 


topes 


J 
WE 


hibit will be held at the ~ @ Atmospheric Sampling for ‘Smog 


Hotel. Members will recall that the Effect of Water- Reducers and 


first Pac ific Area National Meeting of —— tarders on Properties of Concrete era) 
the Society | was held in San Francisco Masonry Materials Following the success 
1949, ‘more or less as an experiment Durability and Weathering = ‘in Los Angele another 
ook to explore the possibility of holding a Structural Sandwich Construction 
ian national meeting in the growing indus- Ceramics in Nuclear arranged for ‘the benefit 
The success of the initial meeting @ HydraulicFluids 
followed by an outstanding second meet- @ Road and Materials: 
Bituminous Waterproofing 
The rhe Ge an -Arrange- @ Electrical Insulating Materials paratus, labors atory u 
ments (BuLLeETIN, May 1958, p. 14) @ Adhesives materials. 
headed by Paul V. Garin, ASTM past = @ Soils for Purposes w ill be an outs standing 
director and engineer of ‘research and @ Technical Development in the 
mechanical standards, Southern Pacific Handling and Utilization of Water ings: W eek, February 26; 
Co., is working vigorously toward mak- and Industrial Waste Water the Annual Meeting, June 21-26; and 
ing the coming meeting even more out- © Reinforced Plastics = ~~ ‘ the 3rd Pacific Area National Meeting, 
standing. invitations have been sent Optical Emission, X-Ray October 11-16. Members are urged to 
to the chairmen and secretaries of cence, Flame Photometry, Infrared plan now to attend the San Franci ‘isco 
ASTM technical committees to con- Absorption, Ultraviolet Absorption, meeting and to combine their travel 
r sider San Francisco as the site of ede and ~=Magnetic Resonance Spec- with their vacation plans. The Ge n= 
fall meetings. In addition to the anti- ies eral Committee on Arrangements will 
cl Nondestructive Testing have an inte resting nt Al 
Fatigue of Aircraft Structures for ladies. 


ASTM B BULLETIN 


i 
when the Third Pacific te 

| 
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tighway Pr P 


The Federal Highway Ac Act 


Volpe, president, John A. Volpe Construction Co., Malden, Mass., served as as the Ww hen Presider nt 
_ first Federal Highway Administrator. In this address, presented at the ‘‘Road Materials” 1954, made his: bold and dramatic 
Industry Luncheon at the ASTM Sixty-First Annual Meeting in Boston, Mass., he char- Bes move > to brea the log jam and do 
acterizes the new Federal highway program as ‘‘one of the greatest economic influences of © * perp ots on a colossal scale - solv e 
this century.’’ He commends the Society on its outstanding contributions of research and 
i, ia standardization i in this field and mentions a number of areas where more work is needed. an 


1 


two major parties, that dhe congress, 
by bipartisan action, not only followed 
EXECUTIV ES of the. Tou know the intolerable conditions the President’s leadership by passing 


8 firms and organizations whic ‘that existed—an accident toll «that the 1956 Federal Highway Act, but 


will do the testing and set the standards amounted to slaughter, and caused more — also broadened its scope this year to 
for the materials to be used in the fed- fatalities than were totalled in all our make more funds available, and thus’ 
pe eral highway aid program now swinging — wars from Bunker Hill through Korea. a assure probable completion within the © 
gear, you have the great ou know the traffic tieups, the delays, thirteen-year-period originally set. 
seeing that no shoddy, and the frustration, not_ only in the It was to be expec ted that there | 
are used in this hig’ cities but in the country as” we ll, as would be some criticism of the method .- 
y program—your committees hay America sought vainly. to escape ‘it. of administration throughout the 
terials used directly in this: road ‘and 
ingwork, 
so I need not dwell at any great le ngth 
on the need for such a vast undertak- 
me ing. Suffice it to say that we now drive 
ue six times as many motor vehicles more 
than ten times as far, and much more 


than twice as fast as today’s roads were — 
designed 


system, which is not much betier than 
it was in 1931, has an increase in 
the number, size, weight, and 
of trucks alone which has been over- 
whelming. In 1957, interstate trucks” 
is alone moved some 240 billion ton- miles 
of freight which was 12 times the amount é 
. in 1931. in the twenty-_ 
six-year period, we added 
—~ to the road system. ee 


Years ago the safe capacity of our 
“highways was exceeded, and you know 
the results of our failure to keep pace _ 

4 4 with motor vehic le use by new highway variable m 


construction, ighway System; Maryland. 


| q 
3 
— 
— | 
a 
, two level sections. 


ire os could well be a challenge for all of us 


have the machine known 
the “plotter” which stereoscopically 

superimposes these two pictures taken 
ft apart from the highway en- 
and it is claimed that a skillful 
operator can tell from these sky shots 


mileage allocations for the new highw ay 

Allocation is by a formula, which is 
= somewhat complicated, and which em-_ 


braces a number of factors. As former 


federal | highway administrator, and a 
former Massachusetts "public works 
commissioner, I give you unhesitatingly 
my assurance, and I keep touch 

4 the situation, that the program 
with dispatch, that adequate 


to Can we do it all? I am sure we can, 
travel over the Appian reflect 


= 


a on it for a moment. | It is really awe- 
inspiring. They really built for pos- 
terity in those days, and I think it. 


sy a here, for if w ith all of our modern-day 
know how we could build roads that 


will withstand time and travel as has z 


£ old Appian ay, we would truly 
accomplish a feat. — 


To build 41,000 miles of super highway 


i with hundreds of thousands of cause- 

‘a ways, trumpet exchanges, bridges, or 
bE: cloverleafs and grading; draining, level- 

ing, pav ing, lighting, shouldering, 


truly a task that for allt the 
skills known to man. 


Mobile, e electronic tratfic analyzer developed by the Bureau of Public Roads and used to 
conduct research on driver and capacity. 


‘three-dimensions 


New Methods Plat 


Pos 


n si 


what with the deve ‘lopment of modern — 
engineering sciences. I am sure it never 
could have been done years ago w hen 
we built today’s roads using» horse 
and dumpeart methods. 
those day: the bushwhae kers 
‘d cross country on fo skit 
hills and dodging streams and other | 
natural obstructions. Following were 
the survevors and the man <a mation from - te ‘llurometer and from 
with the chain to measure. wee: newer types of mechanical and howl 
different today— the matic surve y, such as radar and cans 
whacker and his mates are supplanted the roadside, electric eyes from the 
by a flying scientist equipped with a berm, and pressure pad counters rote 
$17 500 camera that takes pictures” right into the surface. 


contour map that fits the earth 
shows with uncanny accuracy the pre-— 
cise location and size of every tree, 
boulder, gully, and bush. 
The transit men and survey ors W ith — 
their measuring chains have been 
planted by a geodimeter, and now even’ 
‘that has been displaced by the South a 
African built “tellurometer,” which 
=©quicker and more portable ha 
hat a wonderful age. The tellurom-_ 
! ter aims a microwave at another = % 
located 40 miles away on 
some prominent feature of the landscape 
ie and records how many thousand mil- 
jionths of a second is required for the 
wave to hit target and return. hen 
when the altitudes of the two machines 
are correlated, the ‘machine will trans 
> late at once the distance e between ma- 
e do it, and on se hedule? 
‘S aa chines in miles, yards, feet, and inches. 
I have every confidence that we can py 
1e principal criticism of the new 
and will, barring unforesee n contin- 
ies. Now remember that this is highway program to date is that it 
takes a long time from decision to 
only for the new system of interstate buil 
uild roads for which finances are 
and defense highways, which will con- rE 
available to the turning of the fi 
ihect 90 per cent of the Nation’s large Revel of 
cities with a population of over 50,000, ° 
» oe The magnitude of the engineering 
and which will permit you to cross the 
job involved is tremendous. As an 
country from Boston to the "acific le, the book of pl: 
example, the book of plans for one eight- 
“trafic pping mile stretch of the New York State 
raffic light or grade crossing, = aber highway has 1200 maps alone, to- 
aa It does not take into consideration gether with thousands of pages of spe- —— 
the continuing construction program 
fications: That is for just eight miles. 
on arterial and belt routes in the cities, a ape 
Project that into the program of build- 
liminating bottle neck d extending 1,000 mile s. De 
the secondary 4 miles esigning some 
plic ated highway “structures: requires: 
single bridge. Multiply that by the 
a vast numbers of designs for the 41,000 
miles and you have a problem in arith- | 
_ metic which is just impossible to grasp— _ 
under old methods. 


to ‘in the atter ( 
puts ation. You take all your kno 
- facts and figure s. Y ou add the inf 


scaping, and fencing an area every 34 sec from a height of 2400 ft. the th 
bigger than the state of Rhode Island; ie 


as the plane travels 300 mph. Not. 
one, single picture, but two of each — 
al view. 


fabulous digital electronic computers, 
like U nivac or . Despite their 


ma. wit 
q 
| 
in the matter of allocation. 
_ job is gigantic—its magnitude 
edented in world history -~and 
q the days of Ancient Rome 
and its tremendous building of the r 
— | 
4 
your 


stratospheric cost, you just | couldn't Plays a Vital Part he use of fly ash as a ‘plasticizer 


do the job without them. Some 27 (and also, in times of shortage of port- 


state highway departments now have ce ment, to | augment the supply) 


and 11 others have ordered the ™ the cements as to 
so-called “human-brain” machines. id 


one survey made in Massachusetts Society for Testing Materials, and 
the electronic computer only two al Know that ‘Slipperiness of both 
_ days to come up with answers that would technical committees many of whic i 
taken ten years time of aman with _ d in ‘the early nineteen 
re that a computer program in developed test methods and specifica 


- has become a major problem in some 


_ Georgia produces geometric calculation _ tions that give us suitable surfacing — 

_ for skewed bridges in ten minutes, for the modern cars, trucks, and equip 

against the probably one week it took ™ent to operate on safely today. 

with old time methods. _, Because of your background of tech-— 

“a Consider the bewildering factors in- * nical knowledge and accomplishments, 

Your traffic counts and sur- s your familiarity with current 

vey “VS have shown where the road should trends you, and your committees 

be built. So your design engineer be instrumental in accelerating the couraged to the greatest possible extent, 

draws a straight line on that aerial present highway program by but the problem of developing skid- 
“map we spoke of. “lew, some of the ‘ing to sponsor research designed to im- 


resistant roads is a serious one. 
matters to be considered and evaluated Prove the quality of materials, me thods 


fronts you. There have been indica- 

tions that in selecting natural aggre- 
gates for skid resistance there may be a 
tendency to compromise such qualities 
as hardness or toughness in order to a 
avoid ag aggre egates that polish under 


concrete and bituminous road surfaces ; 


g areas. And Boston is one of those “a 
areas. What an important task con- 


traffic. Any such trend must be dis- 


are what route or routes require the of measuring the physical and chemical — a a : 


New Standards and Research Needed 
land, the shortest dis- properties of materials, and to 


tance, the drain: age proble = solution. the time and manpower required Special test and ‘procedures are 
inion earth moving, the impact on - materials inspection and control. needed for close control of the quality: 
the neighborhood and the community, Le For instance, take the use of sail and uniformity of portland-cement con- 
- uprooting of homes and people, mini- ; furnace slag as a component of cement, . crete for pavements, prestresse d bridge 
damage to the area, "greatest which reduces the cost of the product and other structural members. Non- 
service to the public, and lowe st cost. and adds to the durability of the con- _ destructive tests such as the use of super- 


the which will make concrete more plastic seem especis lly well suited for checking 
hrough or dkies ose a hill, curves and more readily placed, especially in hardened concrete. Tests can be made 
grades hot weather. While it is true that _very rapidly with these devices. 
traffic pes vies partic ular admixtures are marketed Now let us for a moment think of the 
ang primarily as re tarders, our extensive scarcity or virtual lack of tests indicative 
and a host of other considerations. 
investigations now progress may of the ‘quality of bituminous materials. 
s re 
ut t th show other beneficial effects. Research designed to remedy situa-— 
cident toll and to give you a he 
easily, restfully, confidently, and sa 
travel ata speed consistent with 
One the. greatest advantages of the 
computers is that of esting 


t 


does become necessary—as it will—to 
“make changes and compromises 
a months ahead in shifting to an al- 
ternate which has already been wo 


out, instead of “doing th: at work 
Nationally, “figures show, it has bee 
taking upward of 54 months on an_ 
average to build a superhighway. That. 
fk 30 months plus, for preliminaries, 24 

actual construction time. Offi- 

-cials in Ohio estimate they cut about 4 
60 per cent from the time for the pre- 
liminaries, using today’s. computing 


And as we harness mofe-and more of 
the new scientific equipment it seems 
fair to assume that more and 
a ao will be cut from the studies as 
the program continues its progress. 


mile expressway, a part of the Interstate Highway System, , joins the Pennsylvania Turn- 


crete. And your studies of admixture a mpulses anc wiss hammer : 


The (City Line Ave. in Philadelphia, Pa. This 20- 


| 
 & 
| 
| 
= 4 
— 
a 


work needs' to be done 
- before the device can be adopted as a 
working tool, but this is being done. and 
that isimportant. = 
_ Soil stabilization techniques | and test 
methods for checking the same 
"perma 
nently stable roads. Your research on 
the clay mineral fraction of soils 
paying off in the developme nt of a 
and easy method for determining 
the amount of cement necessary to sta-— 
bilize soils. Already your results have 
indicated that this new method greatly 
: simplifies and shortens the test pro- 
cedures for determining cement Te 
quirements, and I understand related 
studies are under way to extend further 
the use of this new test method. 
So when we re flect on the vi vastness of © 
ee studies of all of your technic al com- 
mittees concerning properties of the 
‘materials used in highway construction, 
‘Testing a section model of a suspension bridge in a wind tunnel in the laboratories ba the Plus the better and more efficient equip-— 
+ manu acturers, added to the new tech- 
tion is under way and new efforts to ieee the proper mixing time a our road program indeed looks 
_ develop quality tests and to raise quality 


bituminous. mixes, and of techniques 
in 

cooperatively by representatives of 


sidered to be of substandard que ality. 
rer and produce r interests. In this This will allow for more economical con-— Better Highways—Key to Progress wh 
connection, there is renewed interest in struction and help to alleviate potential — “4 Progress ., grow! th, “social betterment— 
determining the composition of asphalt — shortages of | suitable aggregates in a things are still America’s manifest | 
_ with the purpose of isolating the com- lag some specific areas. = = destiny—and you see them all in the 
ponent parts that control the important Problems related to the mixing of federal-aid highway program. The in- 
engineering properties of the material, asphaltic surfacings need attention. direct effects of building this system of 
such as its ability to resist deterioration Efforts to increase production and thus 
_ during mixing, and subsequent weather hasten comple tion of paving proje cts 
ing, and its adhesion to the aggregate. have resulted in ov erloading mixers and 
It is felt that this type of research may _ cutting the time of mixing. The extent 


to the practice producing which this can be done without 
“tailor-made” asphalts having essen- pairing the quality of the 
needs to be carefully investigated 


tially the exact qualities needed fe for 
specific purpose the field of planning which. in- 
cludes rbute location or 


Other new techniques for the rapid _ 
to take advantage of fay orable, natural 
foundation conditions, the convenient 


aggregate sources, as well as favorable _ 


- modern highways will far exceed the 


limits of the program itself. Projected 4 
on a national scale, these by-products | 
They involve 
an endless chain of business and indus- == 
_ trial progress and ever-widening ci 
of new community growth and de 
ment. These modern expresswe 10 
only end “urban congestion, but they 
invite the development of broad out- 
lying areas. The economic impact of — 
interstate system will not be limited 
to its own right of way. The benefits’ 
of free- flowing traffic arteries are dis- 
tributed in depth. Moreover, the vast 
scope of the new highway program will 
lend a large element of economic stabil- 
ity over the years. a It is both a huge 


stagger the imagination. 


of fundamental properties 
of asphalt, such as absolute viscosity 
changes in this property resulting 
_ from heating in thin films, as in mixing terrain, great advances are being made 
plant operations, are claiming consider- _in the utilization of comparatively new y 
time- and manpower-saving methods. 
_ Blending of asphalts to desired grade —_ In this category are aerial soil survey 
by means of automatic proportioning — and photogrammetry, or photographic i 
equipment at the tank car or truck, “mapping, subsurface exploration by 
rather than in the processing plant, is seismic and electric ‘al resistivity 


relatively new development that may 

permit import 
facilities, storag tank requirements 
and time. Early indications are that 


ind utilisation, through en- 
economies in plant gineering 


—agricultur: al and 
maps and reports. Standardization of 
methods in this field can, as it has in 


_atestialusto current ¢ economic growth. 
Giant highways properly coordinated | 
ith all other means of transportation— 
airports, railroads and shipping—are 


_ absolutely essential for the economical — 
others, contribute heavily to the full | 


utilization of the new tools and to the © 
resulting economies in manpower and 4 


at and 
the aa F ield equipment and a rapid proce-— 
aa formula for various types of con dure have been developed and tested 
struction, and also to the determination — experimentally utilizing radioactive ma- 
factors the of the for rapid de termination of soil 


. More 


the months years ahead, you 

men and your organization w ill play 
an important part in the development 
of our highway program, which I be- 
a history will record as one of the 
of this 


by 
. 
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— 
§ 
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\ctions on 


r 20, 1958)~~ 
is to pass upon 1h Revision. has adde d to the 
proposed new tentatives and rev isions 
of existing tentatives, and tentative re- cing for heat-sensitive resins since the pour 

visions cf standards, 
-drawals standards and tentatives 


offered between Annu: al Mee tings of the “ “suitable for heat-sensitive resins. 
Society. On the dates indicated the ‘Tentative Specifications for ASTM Hy- 

undards ‘Committee took the following drometers (E 100 57 T) (Accepted 


paring the sample, which are presently in-— 


_Non-F international activities directed toward the 


Ses 


“well and the powder method for 


cluded in the method, are not entirely 


7 Revision. —T he changes made in the _ 
_hydrometer specifications are the result of 


World- Wide Distribution 


method a molding procedure for filling 


of. cotton fiber 


use in standardizing results of fiber, 


strength and fineness tests are being - 


sent to laboratories all ov er the world 
the International Cotton. Cali- 


bration Standards Program. — The ob- 
jective of this program is to provide iy 
laboratories with a means for calibrating 


Tentative Specification ahaa ‘iin uae is development of a method of test for specific re 2 their inst ruments or for adjusting their a 


‘Welded Unalloyed Titanium Pipe (B= gravity of petroleum by hhy- 
¥ 33-—758T )( Accepted November 13,1958) drome ter. 
‘Tentative Specification for Seamless 
Welded Unalloyed Titanium Tubing (B Materials for 
338 58 (Ace Aceepted November 13, Semiconductor Devices 


New Tentatives.—These specifications oe 


-unalloyed titanium pipe, and unalloyed 
itanium tubi ing nded for corro-— 


Reference | Triedes - 58 T) 


tion two of reference 


which may be used for evaluating tube 


General Methods of parts. Reference tubes are useful to pro- 


"Tentative Method of Test | for Softening vide information supplementary to that 
with production tubes. 


New Viscosity Oil Standards 


Ametionn Petroleum Inst. 
tinue its three viscosity standards, 

beta, and gamma. The API pro- ASTM 

for furnishing viscosity standards, 

which started in 1924, will be 

by a program under the sponsorship of 

the American Society for Testing Ma- - 


terials, Philadelphia, Pan 
The ASTM has completed arrange-— 
hl _ ments with the G ‘annon Instrument Co 


Tentative Me ‘thod 
Kinematic Viscosity, 


‘the ( ‘annon 


iscosity Oil Standard Approximate Kinematic 


at 


iscosit) y 


December 1958 


of 2 


Tentative Recommended Practice for 
cover four grades of seamless and welded ‘Testing Electron Tube Materials ia 


ia the samples, All tests were made in 


On Jane ANUARY 1, 1959, State Pa.. for the furnishing 
will discon- — seven new oil standards for viscometer a 
the 1958 versions of 
445, 
and Standard 
Method D 88, S: aybolt Viscosity, will 
refer to the new series of viscosity stand- | 

The new standards are available from ‘ 


= the middle 


test results to a st andard level. Sach 


standardization promise s benefit 
- domestic and international cotton trade 


as well as the individual laboratory. 


The }-lb. calibration samples were 
ane chosen from three bales of American — 
upland ty pe cotton. . One bale was se- 
-_ lected to give low fiber strength and 


= Micronaire fineness value, the second 
was selected for average strength 


— low Mier rons 


Ten randomly selected s fron 
3 each bale were tested in five laboratories 


>, 
designated by the program sponsors, in a 


order to establish standard values | a 
accordance with ASTM methods. In 
addition to the calibration samples, 
interested were also pro- 
vided with unknown check test samples — 
of ginned lint. _ Test data from these 
samples are being accumulated 

by the p1 


routine test resul 
Distribution of the samples started 

of F ebruary, 

So far, 728 samples have been. 
tributed among 176 different labora- 

= of which are in the United 
‘States and the remaining 81 in 14 other 


countries. This program was origin-— 


developed by a special task group 
appointed 
Cotton F ibers of Committee 


by ‘the Subcommittee 
on Textile Materials. Its spon- 
sors are: American C 
ture Ts Inst., American Cotton Shippers 
Assn., International Federation of Cot- 


‘and Allied Textile Industries, 


National Cotton Council of America, — 
and U. 8. Department of Agriculture. _ 
International Cotton Calibration Stand- 
ards are » available from the Cotton 

Agricultural Maskuting Serv- 


s. Departme mt of Agriculture, 


W: ashington, 


— 
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Mineral and 
we ey he es to Dur bi lit: St of the standards prepared by Com-_ 
PP oacnes to uraodiil y in 3 ructur ures mittee C-9, but only those for — 


‘Tae consideration of com- from the standpoint of test whie h and other selected highway 
terials developed by Committee 


ponents of structures in combination, indicate unsuitability for a specific 
life in such combinations, is of structure as well as test limits which a addition, it contains pe rtinent speci- 

importance in the durability of struc- may increase costs or be unfair to fications for ceme nt which 
tures. This symposium does not deal supplier because of general considera- jurisdiction of Committee Cl on 
swith industrial structural met: als, but than specific needs. Pty Cement. A companion book to this 
rather with nonmetallic materi: that CONTENTS Publication available covering all 
materials of a bituminous nature used i 


are generally used in structures whe re i 
weathe r plays a major part in the du- E C. construction and in the water- 


ability rofthestructure. Some Factors Affec ting ability ‘proofing and roofing fields; 
Since weather as struc Structural Clay Product — It is believed that this publication 


must be recognized as both natural and V. Johnson aid H.C. Plummer will be useful to producers and con- 
Laboratory Testing and the Durability of | sumers of mineral aggregates, concrete, 1 


man-made and since both kinds produce 
factors of exposure that design engineers 


 Conerete—T. B. Kennedy = a4 and highway materials, as well as to 
cope with, the problems of varia-_ Durability Tests of Structural Sandwich— specification w rite rs, testing and inspec- 


W. Kuenzi and L. W. Ww ood hi le 
tions of kinds of exposure and of associ-_ egret highway departments, 
F. Le geet and research and nd engineering ins institu- 


This presentation is directed tow ard Effect of the Atmosphere on Masonry 25 
correlation between tests of some Rel: ated Materials—J.W. McBurney book contains approximately 125 
monly used struc tural materials and the Re lation Between Actual and Artificial stand: ard specifications, me thods of 


ffects of weather on them in the hope Weathering—F. W. Reinhart test, recommended practices and de- 


at future methods of test for durability Closing Comments—E. C. Shuman finitions of terms for mineral ; aggregates, 


will be be etter unde ratood by structural 2% STP 236; 74 pages; hs ard cover: price a concre te, cone rete curing mate rials, - 
expansion joint fillers, reinforcing steel, 


$2.50; to members, $2. 


Extraction i in An alysis of = these, about 50 are new or revised 


iN RECENT YEA ars, the he Role of rganic Solvents in Flame Standards on Mineral 


so he is still vitally interested in separa- — poe 


conv enience, applicability to both trace we 


macro corvanteation levels and, in | 


a large number of ¢ cases, because the ex- »- 
tracted constituent is transformed into a 4 
readily measured state. Solvent ex- 
traction has been particul arly helpful 
= in the analysis of metals, and a great 
extraction procedures have been 
utilized by analysts. 
symposium deseribes some re 
aspects in the field. The 


Progress on Book o of Seanderds 5 
pp and these books will be distributed to all whose requests are on file. These two books 
Extraction—R. L. Pilloton 

— Analysis with Thenoy ill ean, M4 ip together with Part 2, which was available in October, will be followed shortly by Parts 

L. Moore 1, 10, 6 and Our production plans are such that we expect to have these addi- 
| Genel 5 books available for distribution after the first of the new year. Parts 5 


The Use of Tri-n-Octylphosphine Oxide in. 
Analytical Chemistry—J. C. W 
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Effect of Water on Bituminous testing, quantitative and 


Compilation ¢ of Standards, C D- 13 pests and fibers, yarns, 


_ THE destructivi e THE many AST M threads, and cordage. Also included 
ards deve loped by Committee D-13 standards for fabrics, nonwoven 
on Textile Materials cover the wide ly rics, hosiery, carpets, tire cord, asbestos — 
used products of this industry. — They textiles, bast, leaf fiber textile s, kraft 
‘ioe engineer is painfully aware ¢ provide methods of tests, tolerances yarns, cotton textiles; glass, man-made 
the effect, as the presence of water con- within which textiles must come to fiber, and Ww ool textiles. addition 
tributes to the failure of an otherwise make good delivery on contract, and there are 16 extensive appendices, giving — 
tly designed pavement. Specification — requirements—stands ards basic properties of textile fibers, psychro-_ 
: In light of the tremendous national — of quality. - New standard methods of metric table for relative humidity, yarn 
highway program under way throughout test on Extractable Matter in Oven = mamber r conversion table, and various — 
nation, it is timely to o make av Dried Wool, Fibe r Length Wool proposed recommended practices, meth- 
and Moisture i in Wool by Oven Drying ods of test, me nethods of sampling, e te. Es 
are included. There are 128 standards ae This compilation provides in compact, - 
| in the volume of which 30 are recently | convenient form, data and information _ 
d to the auuiing action atl _‘Tev ised or have had their status changed = of great importance to all who deal with © 


one 


specifications for testing machines; 
methods for humidity testing ‘sampling, pri 


Included are terms; AST M on Tectile Materials 
Introduction—C. E. P 


“Field Observations of ‘Behavior | of pie 
Bituminous Pavements as Influenced = 

Moisture—W.K.Parr Punched Cards Indexing Spectral Absorption Data 

to the Effect of Water on Bituminous 
Paving Mixtures—J. M. Rice the Infrared Spectral Petroleum ‘Institute ‘Project 
‘1 Laboratory and Field Tests on Asphalt ed Cards has recently been published by = 44, Sadtler Catalog of Spectrograms, — 7 
Aving Klinger and ASTM. Spec ial group of spectra of detergents 
Beginning in 1954, ASTM through its from Sadtler Catalog, NRC-NBS File 
Study of ti- Strip ping Committee E-13 on Absorption Spec- of Spectrograms, Spectrograms 
or | M teriale troscopy assumed the responsibility stracted by ASTM-sponsored groups, 
of Stripping preparing and distributing the punched and Documentation of Molecular Spec- 
phalt from Aggregate—A. B. Brown, IBM card system for indexing infrared 
J. W.Sparks,andG.E.Marsh and ultravi iole spectral absorption data The ultraviolet 


Methods of Testing for W ate r Resist deve loped at yandotte Chemical comprised of a deck of 10, 935 


Corp. by L. Kuentze 1, and subse- :panded from an original deck of 
quently d by ASTM Committee 1284 cards published in 1954 with three 
‘STP. 240; 0; 102 pag E-13. These ecards require an IBM supplements The comple 
oe price $2.75; to members, $2.20. —— sorter to collate or sort out chemical ultraviolet cards is priced at $137.50. _ 
__ compounds by absorption band pat- The ultraviolet index cards refer 


ale en terns or related tote, aly are also spectra found in the following sources: 


a dex spectra. "abstracted from the 
Books mec hanic ‘al — literature by the ASTM sponsored 

which recently became av: ailab able, te the purpose of matching | spectro- for infrared and related spectral data is — 
were reviewed in the Oc ‘tober editio 5 i 1 lete deck of 19,048 
of the ASTM BULLETIN gra ams in its itive: analys a deck o 

ab- eards priced at $272. This includes 

Compilation of on on C Cement, orption | prose E index new first Suppleme nt which consists of 4 

C-1: 272 pages; paper cover; price consists of standard IBM cards punched «5149 eards and is priced at The 
“a 50; to members, $2.80. es a according to a standard coding system in purpose of these cards is to enable one q 
Compilation of Standards on Plastics, _ such a way that a card corresponding to _ to make a search of the index by hand to 7 

D-20: 1108 pages; paper cover; given set of data can be mechanically determine whether there is a published 
~price $8.00; to members, $6.40. sorted on a standard IBM sorter. It i spectrum of a specific organic or inor- 


Compilation of Standards on Light possible to sort according to ale compound. These cards do not 


sorting of spectral absorption data The empirical formula - hame index 


Metals and Alloys, B- 2 344 pages; | _—- peaks in the spectra and chemical struc- carry any absorption spectral data or 
paper cover; price 00; to organic structural information, 
members, $3. 20. complete deck of cards for the i The empirical formula - name index 
1957 Supplement to Bibliography and frared spectral index now ‘comprises  eards refer to the following sources of 
- Abstracts on Electrical — Contacts, an 18,584 cards which is an expansion a spectra: Samuel P. Sadtler and Son, 

STP 56-L: 54 pages; paper cover; five supplements from the original deck a Inc., Americ ‘an Petroleum — Institute, 
len $1.75; to members, $1.40. — of 7705 cards issued in January, 1954. . National Research Council, abstracted, 
Symposium on Effect of Ozone on ‘The complete deck i is priced at $23 - - from literature, Docume entatio m of | 
Rubber, STP 229: 136 pages; hard | This includes the new Fifth Jeeular Spectroscopy. 
er; price $3.75; to members, which ¢ onsists 3896 cards and i is A in- 
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MBERSHIP is not 
dusty thing. It is more than receiving 


the publications, ev en though these 
_ be very extensive, and once a year ar- 


oa ranging to send : a ‘check for the dues to _ 
cover some of the privile ges. First of © 
all, ASTM is a completely democratic . 


organization whose basic aims are to 
provide all interests with a voice in 


a reaching decisions on standards and Ee n 

some time in 1959 the total membership ‘nD people > be nefiting from the tec ‘hnical 
of the Society will reach 
—— on the order of 9700 at this 
writing. It does not seem so long ago 


an opportunity to participate in re- 
a search and to benefit from the results. oe 
Perhaps a case history of one 


pany, anonymous, would be indicative. 


ent technic al people, to be alert to « 
velopme nts ac TOSS 
na te erials fiel Is. T hrongh ASTM stand 


lata on ams rties and tests. 


1 0, 000 Members 


membership of 10, 000 
the ‘42 figure of 4400—for the reason 
that there are now almost 6000 =e 
bers of technical committees who repre- 
sent company and association member- 


ships, not being personally affiliated 


NINETEEN ith ASTM. Adding to this 


6000, about 3500 actual members— af 
STREET individuals or official representatives of 


companies—we have about 9500 dif- 
ferent individuals serving on the — 
2500 technical committees (inc luding 
“the subeommittees and sections of the 
main tec hnical groups). ‘In 
e, this is again one of the dynamic 
attributes of membership. Each 
- these, to a greater or less extent, is 
= of his know ledge, his skills, © 


_ of his associates 

af When one looks at the new 

Year Book (sent to members, on re- 
quest) and realizes that almost 400 
pages are devoted to a listing, of the “ 
personnel of committees, there fis some = 
Se all means, let. us try to reach the 

10,000 membership figure as 
possible. More members mean 


wide v ariety of 2 


10,000. It is data and especially more people helning 


- to promote the use of standards which — 


industry today recognizes brings back 


Some years back the Executive Secre- ‘gly hen the membership curve was il many fold the investment in the stand- 


tary, visiting in the Middle West, was different. In the early 1930's following 
as od by the company “representative 


depression, it dropped down from 
‘if he would be interested in the figure eS 


a high of 4400 into the high 2000’s and 


budget for participation in ASTM work aa, the 1929 figure of 4400. However ‘y 


ards development. One 
company which ae kept rather good 
statistics indie: utes that the figure has 


to sixfold re turn to at least te ee 


which was included in the company = took almost 12 years to get back to a grown in recent years from pene five- 


This was largely a matter of travel costs — 
incidental expenses, though —_ 


though Headquarters people and mem-_ 
bership committees and directors like the splendid cooperative effort of the 
may have been some support of labora- to see curves on the upward gr ade, 


W hat has the Societ) ‘ty great 


members and the committee members. 


tory work. This was in five figures. sometimes comparisons are a booed sense ev membe Tr can ge 


At the surprise ex <pressed, the membe rT a For example, 


said, “Well, we consider this a very 
sound investment. here are any num- 
bes of projects which, if we had to 
_ take ourselves or in collaboration even 
with one other organization, would cost ‘ 
us many times the amount we have in _ 
he re for support of your activities. 


1 the publications issued, we get 


a. in technical value many many 
J 


times our investment.” Bryer 
i When one considers that for 30 cents 
can buy a complete specification i 
eovering the quality and the testing of 

struc ‘tural steel and realizes what would — 


ed T hrough the round- robin re search et es 


to be written each time a building or a re 
bridge is designed, | some idea of the tre- — 
-mendous cost saving isevident. 
—M embership in the Society provides | 
another very valuable asset, we think, 
and that | is the opportunity for an in- 
‘i 


it is not exac tly correct 


to —— size of the Soe ie ety y by seo 


Third Pacific Acco National Meeting, October 16, Sen Calif. 


THE | Administrative Committee « on P apers ‘and Publicati ions will 1 meet 


~ early in 1959 to consider the papers to be publishe xd by the Society in 1959 and to Pi 
de velop the program for the Annual Meeting i in. June ne and the T! Third P ird Pacific Area — 
a All those who wish to offer papers for presentation at these meetings and = 
_ publication by the Society should send these offers to headquarters not later than \ 
4 January 1 for the Pacific Coast papers and January 10 for the Annual Meeting | 
~All offers should be snccuigiaiie’ by a summary which will make clear the in- 
hated scope of the paper and which will indicate features of the work that will, 
in the author’s opinion, justify its publication and inclusion in the programs om 
the Annual Meeting or Pacific Area National Meeting, 
Suitable forms for use in transmitting this information | will be sent promptly 4 


December 1 958 
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15 959 Nominating Commitee 


Bylaws of Society, which prov ide Mass Spectrometry ‘Symposio: 


nominating committee for officers, the yroly additional symposia of theor 
Board has considered the re port of the sis r de is being analytical | 
te llers— Patterson and J. 8. ed as part of the program for Authors are requested to submit an 
Rober s—recommending me of Moving en of their papers to the co-chair- 
he nominating committee and has etry, unde r the sponsorship of Com- of the 
appointed the members shown below. _ “mittee E-14, which will be held at ‘the and papers, na 
Serving on the 1959 Nominating Com- 4800 Forbes 
‘Statler Hilton Hotel in Los Angeles 
mittee as ex officio members are the M: 9590. A 
immediate past-presidents: C. H. during t ‘the veek of lv, 1959 A 
Fellows, R. A. Schatzel, and R. T. special ‘effort 18 bei ‘made to arrange spectrome ‘each 


n the ASTM B du il ASTM Meeting 
in the ULLETIN prior r ' Schedule of ASTM | 
ion of the official ballots. 
| notices of all district and committee meetings customarily "distributed by the 
_—_- _ ALTERNATES é ‘éfficers of the respective groups should be the final source of information on dates | 


Winkler, Beth- A. O. Scher. Pen | and location of meetings. This schedule does not atte mpt to list all meetings of 
lehem Stee  coyd Steel an the 
. E. Parsons, Na- H. Price, U. 4 
tional Bure: eau of ol pe Bureau of Re cla- 


Weaver, « Committee A-1 on Steel a il, (LaSatie 


4 conda Wire and Committee D-1 on Paint, Varnish, Lacquer and Pree- Columbus, ‘Ohio (Desh- 


J. "Mend: Republi er-Wallick Hotel) 

R.B. Crepps, irdue Steel Corp. Raleigh, 

w. A. Gloger, Na- Mathieson Chemi- Jan. Industrial Ww Savannah, Ga. (General 


1-6 Committee 0-2 on Petroleum ang Lubricants St. Louis, (Shera- ; 


COMMITTEE WEEK Pittsburgh, Pa. (P 

Feb. D-16 on mati carbons 7 Louis, Mo. (Shera- 
Related Materials ton-Jefferson 

(Sheraton Perk ‘otal 

ty (Sheraton Park Hotel) 

Southwest District Houston, Tex 

Committee B-4 on Metallic Materials for Ele Electrical Heating, Washington, D. C. (May- 
Electrical Resistance, and Electrical Contacts flower Hotel) 

Southwest = ‘Houston, Tex. (Rice In- 
Feb, 25-27 Committee D-6 Paper and Paper Products York, N. Y. (ASA 


Feb. 26-27 Ft on Materials for Electron Tubes and Washington, D.C. (May- 


u 
March 2. Southwest District Sollege Station, 
at AST a file 


“Norman, Okla. 


i Sait Lake City, Utah 
the committees may be made available University of 


later use. While it is desirable to h fornia District 
4 ‘oger Young Audit.) 
Northern California District Berkeley, Calif. (Uni- 


been suitably reviewed and edited, it April Congress 
or otherwise to publish all such reports April 13 Committee D-10 on Chicago, 
in the detail that would be useful. The 
Headquarters Research Report file will 18-22 Committee on Mars =< Angeles, Calif. 


June 21-26 ANNUAL MEETING Atlantic. City, 
id 


detailed, or too specialized for regular hs aint Hall 
THIRD PACIFIC AREA NATIONAL MEETING < i 
ation but which should be avail- San_ Francisco, Cal 


tition of i 


7 — 
— 
j 
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Headquarters Repository f 4 
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BoUT two years ago directors of several of this AC R a small fund, 


wrote. in this space about cooperative leading corporations with the result of which could be used to under-— 
basic research. I defined this as re- that this apparent lack of industrial Ww rite the cost of organizing and 

' 4 search organized and undertaken by ri a interest in such research has been placed a ing the initial financing of a project if — 
professional society, by an industrial an entirely new light. I am now umstances warrant such a step. 
trade association, or by a group of‘com- convinced that ind: ustry in the U nited ASTM, despite its world- famous ac 
: ‘panies in a particular field, to’solve a — States is interested in research to an _ tivities in standardization, is essentially 
. fundamental problem common to that 7 extent far be yond solving its own imme- 4 a society that is concerned with researe ho 
field. Cooperative basic research is diate problems. I am also conv inced and dey ‘velopment in materials. ‘The 

ge nerally financed by industry or by industry | avors rative re- amount of cooperative research that is 
the trade associa ition that represents -seare h carried on to solve undertaken in connection w ith the 
industry, and it is characterized — by _ problems ¢ common to its field, and that _ Society’ s standardization activ ities is 4 
inherent advantages. The prin- ‘these problems are presented enormous, and it is unfortunate, , both 
cipal advantage | is that such researc lage <en: in the right light it will sup- = Fang Soci iety and for mate rials en- 
is efficient, because the collec tive skills port such research generously. 
and experience of a carefully selected * industry lacks is an impartial source 
- committee of experts in the field are _ of sue h proble ms, , and an impartial 
available for planning the work and for os ‘stimulus: to secure the necessary co- a few. “f On the other hand, ASTM has 
guiding it. As a corollary to this the, oper ration. occasionally been the ‘guiding light in 
- overhead is low because supervision is a ompetition being what it is in this _cooperative re search of high quality 

co 


tion and is consequently lost to all but 


ly supplied voluntarily by such untry, it is natural that any single —~~and* “importance. Two such projects 
committee. An additional company in any specific field would be which I am personally familiar 
is that the financial burden is ar | hesitant about approaching its compet-— are the outstanding investigations — 
ted. itors with a proposal to get together ralled “Effect of Temperature on the 


_ The theme that was stressed in this: in orga anizing, ‘fins ancing, and carrying — Properties of Metals” and ‘Wood 
earlier le was that industry in to completion a long-term fundamental Pole Rese Research.” ASTM should 
‘the of many more such proj- 


eneral is hesitant about, "supporting research project. But if an impartial 


cooperative basis research, primarily and representative body of expe rts, set ects. 

cause such research has no up by a professional society, w ould 
practical application and has acompara- study a field and propose a researc Organizational Funds Available 
tively long time factor. It was furthe program to solve the pressing is only fair, I think , to end this 


stated that industry frequently does id problems in this field, I am convinced _ _ f statement ‘of the advantages of 
not clearly recognize the importance industry would cooperate v shole- society-sponsored cooperativ re _Tese 
of sue long-time” cooperative effort heartedly. Such cooperation — “has al and this appeal that ASTM take 
and is, consequently, not aware of its ready been de monstrated—at least for ~ more prominent part in stimulating — M 
value. I pointed out that industry is applied research and, to some extent, such research, by mentioning some of 

quick to support practical cooperative basic research—by the excellent the attending difficulties. In the first 
research ‘if an entire industry (for sarch programs of The Americ an place, a need for a chosen field of re- 


il 


soap) is ec -onomically threat- Society of Mechanical Engineers, the search must be proved. the field 

ened by the rapid rise of a new industry ‘Engineering Foundation, the American materials, the ACR’s “Challenges: 
(de tergents) or ‘if it necessary to Petroleum Institute, and the American in. Materials Research” 

a organize and carry on inv estigations Ss and Steel Institute (to mention a clearly shown that the wind is there.) 


if 


_— — to find nex Ww outlets for the only a few), for which “7 In the second place—and this is more | - 
plies virtually all of the support _ Serious—one or more individuals must _ rf 


ASTM Can Help about the proposed research to unde 


_ ASTM, and its techr ical committees, take the arduous and time-consuming 


attitude tow coope rativ re- 
search on the part of industry | is also 
if industry is faced 


ag work that precedes the organization of a 
x. organize, and superv ise either should be available for organizational 
Jt basic or applied industry-wide coopera- purposes, to "defray travel expenses 
a In the two years that hav ee ap tive research in materials, and the = where necessary and to prepare bio- 
‘since this article was printed, I have iety’s Administrative Committee  ehures and other material needed for 


had an opportunity to discuss my views Research “is an ideal organization “dl an approach to industry for financial | 
on industry’ s hesitancy in stimulate such e endeavors. In fact, support. As indicated above, I feel 
in basic ‘Teseare he w ith the researc ch ACR has already prepared a foun- that the Administrative Committee 
dation for such stimulation in its on Research or the ASTM Board of 
“Challenges: in Materials Research,” Directors would, if properly approached, bt 
which lists more than sixty “unsolved be willing to provide 


necessary. 
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Parts Cleaning 

rganization. Meeting ew Out o 
Early in 


ial 


Society will formally 
organi the new ( ‘ommittee E-15 on meter 0 

Analysis and Testing of Industrial human hale con an importa ant offe ct 
Chemie als at a meeting to be held 
in 1959. ‘The organizing 
W. A. Kirklin of ‘Her 


| 


200 to 20,000 of them can be placed side — 


~ Such partic ‘les have a surface area meas-— 
ured in terms of acres per gram, Or- 
ganic materials, and especially sulfides, 


at AST M Osteber, 
completes’ a number of 
_ to expedite the business at the organiza- 
2 be presented at the organization 
meeting are suggestions on projects that 
might be undertaken by subgroups. 
Three ge neral cate gories of Subgroups — 
were suggested, one along product lines 
covering such mate rials as alcohols and 
ketones, and mineral | acids. 
major group of projects migh bc over 
analysis for various physical properties — 
~ and determination of functional groups. 
a These might include determination of 
de nsity, molecular weight, pH, etc., as 
‘ll as determination of such functional 
groups carbonyl, carboxyl, ester, 
_ ether, ete., , and elemental analysis. A 
“third. group might be under the cate- 
7 7 gory of techniques, some of which ar 
already covered by ASTM 
for E-2 on E mission Spectro 
3 on _ Spectros- 


ot lifeofthe cathode, 


An extensive exe hange of information 
on tec tec — for removing such 


J. W. Faust, Jr., Westing- 
“hou Co. describes semi- 


a 


= 


ing “the parts | > clean 
during assembly was prov ided in the 


cover such technique sas se ations 
ery stallization, ion exchange, and deter- | 
minations by colorimetry, visual titrim- 
“etry conductance, potentiometry po- 
_larography, etc. Tt was also 
oe that work is needed in the areas a 
sampling, precision, and accuracy and 


be ble to establiet Westinghouse Electric Corp., semic 
a might be desirable to estab due ‘tors also require the extreme care 
these subjects. = cleanliness in preparation as do elec- 

A list of interested companies and tron tubes. Steps in producing semi- 


individuals is being prepared at Head- 
quarters, to which invitations to the 

organization meeting will be sent. 


_ the Year Book listings of analytical sub- 


"groups of existing technical committees, that a single large particle (10 microns) — 
suggestions by members of the organiz- 


ing committee, and expressions of in- 


tronic: Device Compone nts and M: ate- 
rials, held in October in Philadelphia, 
~ and sponsored by ASTM Committee 
F-1 on Materials for E leetron _ Tubes 
and Semiconductor Devices. 
According to J. W of 


of semiconductor crystals into thin 
_ wafers and subsequently lapping the 
Bets surface of these wafers to a high dégree — 


= tor devi ices include the slicing 


~ (0.1 micron) can cause extensive sur- 
face > damage which, because of the els ne 
tic nature of semiconductor crystals, 

reflected deep into the 


terest as a result of the notice that ap- 
_ peared in the September ASTM Butte- 
Tin. The invitation list is still open and 
expressions of interest in active partici- _ dislocations acting as recombination 
pation in the new committee should be canters for electrons and holes. Such 
» 

— d to ASTM a recombination centers, whatever the 
J5 1e tentative scope of the committee, cause, have been referred to as “death- 

as approved by the Board of = 

és 

Some new light concernit 
best solvent, water, was prov ided by 


Sullivan of the Bell | Telephone 


on: by side within the diameter of a 2.5 mil &.: ou 


2-day Symposium on Cleaning of Elee 5 electric: 


of perfection. Mr. Faust pointed out — 


in a grinding compound of fine particles ° 


ParricLes so small that 


Laboratories. Mr. Sulliv an hes suc- 
in generating intrinsic water 
a special ion exc bed. Ine ‘ 
water r deriv 
solel ioni ation of the gor 
and, there fore, has powerful 
tities of ionic impurity. Intrinsic water, 
cannot be held or transported, as it 
dissolves a portion of the container or 


precise instrument with moving capabilities for trace quan-— 


on particles contained within a tube can pipe line; it must be generated and used | 
cause serious malfunction and shortness — 


immediate ‘ly. Mr. Sullivan described 
such a generator where tube parts are 
=, ached | in a fountain - intrinsic water 


moves traces of ionic impurity whic th, if 

-: lett on the tube parts, could result in ar 

alles akage paths be twee n elements r. 
of the tube. Intrinsic w f 
useful in cle aning semic conde tor parts. 

Extreme ly sm. 

mts aminants, to no ‘more 
one-tenth of a monomolecular layer can 
Ht be detected by a spray test described by _ 2 

in D. O. Feder of Bell Telephone Labo- 

ratories. The importane e of small 
of organic contaminants on 
surfaces is evident when it is realized 
that recently developed electron tubes — 

may have a ratio of tube-parts area 

cathode area of six million to one 

_ whereas older tubes were of the order of 
fifty to one. The life of the electron 

_ tube cathode, its most crucial element, 

may be more ‘upon im- 

“than upon 

is. cathode itse lf. 

Some 2. 

“posium oa cleaning. was 
from the papers and the discussions that _ 

= efforts will need to be extended — 
and that cleaning is of great impor-— 


— 
— 
ms 
| 
— 
Which the new committee will co- 
| 
— — 
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| resident Ww 00a is j 4 rsit Meetings ir in Southeast 
y 


e arra wen 
prior | to the meeting ‘and the 
_ being sponsored jointly with the Geor- be 
‘Tech Research Institute. Harry 
Baker, president of the institute, 
Woods, State Highw ay De nt. T he 


Palnter, and dience included many leaders 
sor Paquette chat highway fieldinGeorgia. 
at rostrum. during Knoxville, Prof. E. A. W 
Southeast District associate “director of the E ngineer:ng 
Expe vine nt Station, ari nge- a 
men ts. Dean of Engineering, 1 
Prof. E. 8. !abian, head of the 
Civil Engineering “Department were 
among the faculty people present at the 
At Lexington, following luncheon with 
some twenty of the engineering faculty, 


there was a seminar with faculty mem-_ 
the of 6, resi- At each of the meetings there w ere bers and gradus ate students, dealing 


i, ~ K. B. Woods, head of the School of __ number of former associates or students z with the engineering curric alum; but 
Gwil E ingineering, Purdue of Professor Woods from Purdue who the evening meeting heid at the Phoenix 


oenix 
- greeted him and in fact assisted in are Hotel was Sponsore od jointly with the 


Painter, attended joint meetings held rangements for the meeting. At the Kentucky Society of P rofessional En 
: four leading enginee ring schools, University of Florida, in with an exe elle nt attendance. 
na amely, University of Florida, Georgia a Prof. Ralph Kluge, head | of the Civil + Cooperating closely in this meeting w ere 
Institute of Tee -hnology, University of Engineering Department, was the host. B. Drake, associate director of re- 
en Tennessee, and University of Ke ntucky. Among others were the Dean of Engi- a search, Materials Research Laboratory, : 
Except Tech, Professo neering Weil and Professor Grinter, dean Kentucky Department of Highways, 
He of the Graduate School, who headed the b.: and Phil M. Miles, preside nt of the os 
t committee which presented the very Blue Grass Chapter, Kentucky ‘Society nt 
important ASEE report on Engineering of Professional Engineers. Prof. D. 
In Atlanta, P tivil I ingineering, ably acted as host 
oF on ‘the acute prob-  quette, School of Civil E ngineering, at the U niversity. 
showed a number of excelle nt Koda- 
chrome slides taken hoth on the ground 
and from the air. There was naturally 
mue interest in the talk because of 
coming in ‘as our forty 


at Georgia Tech, the president dis- 

cussed the topic, “Stretching Your High- 

way Dollar through Research. 

outlined how some of the research or- e 

- ganizations are currently set up, partic- é 
ularly those sponsored by states, 

mented on the Federal highway pro- 

= ent K. B. ‘Woods p esented ‘student award certificates to ‘students of the 


University of Kentucky at the meeting of the Ohio Valley District in Lexington, Ky., O 
ASTM ane the American of The are left to right: A. D. May, L. S. Hardin Jr. B 
Claxton, D. me Capelli, | H. L. Mason, J. hitlow, and 
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Actus these four moctings were 

“sponsored by three ASTM Districts— 

those in Florida and Atlanta by the — 
Southeast District; Knoxville by the 
Washington, D. C. District; and Le 
ington by the Ohio Valley. 3 


lerable distances the 

th All of the meetings were held jointly 

. with some group, usually the local sec- 
tion or che apter of the American Society — 
_ of Civil Engineers or the student rig 
Gainesv ille, the “eivils” w ere 


son, , associate research w ho is 
chairman of the hhapter of 
ASCE, and by Prof. ‘Hill, who 
“hes ads the Gainesville tion. 
Georgia Tech, Prof. Robert Stiemke, 
director of the Department of Civil 


‘sor Woods plans to visit many other Hour at the Southeast District 
leading engineering schools, discussing a 


(Left to o right) A. R. Brickier, regional engineer, Portland Cement Assn.; Harry F. Baker, Sr, ; 
faculty, the assistant director, Engineering Experimental Station, and president, Research Institute, 
: Institute of Technology; K. B. Woods, head of the School of Civil Engineering, and director, ‘ 
terials euginsering as Joint Highway Research Project, Purdue University, president, ASTM; T. W. Jackson, chief 
eee giving one of his talks designed i of the Mechanical Science Division, Engineering Experimental Station, Georgia Institute of © 
districts dealing either with Radnor J. Civil and research associate, 


struc tion, the research 


Series at the Nevada Test Site. 
pe enetration ing frost part of the Project Plow share in which 
susceptible soils. This means, Pro- the AEC seeks to find peaceful uses for 
a fessor Woods stated, that in some i in- atomic explosions. Among the possi- 
stances the thickness required pre- bilities are excavations, direct power 
vent penetration of frost may be even & production, recovery of oil from shale, 
greater than thickness required and breaking underground deposits of 
farther to prevent thaw ing of the low ore, 
of the e of the andi in 
the Arctic, and other northern areas, The dinner at the Mas: setts vility, ‘and economy of ‘tona- 
permanently frozen ground extends to a of T Faculty Cc lub, tions. Interesting situations which 
depth of 1000 ft. or more, according _ October 30, lead mining and industries 
to a M President K. B. Woods i in his 5 


President Woods ‘Speaks 
on Polar Construction — 


TN ew ‘England the itorie 
achusetts Section of the American of the “which Nucles ar was, 
Society of Civil Engineers, and the has been in the Arctic the recent. ‘Geneva Con-— 
Engineering problems in this vast 
northland present considerable diffi- se efforts of the District Council of- 
culty. _ Important consideration must ficers. Chairman Gray was assisted by 
be given to water supply, sanitation, ON NO R THERN CAL r FOR NIA A _E. W. Bowman as luncheon chairman 
the location sites of buildings, In this he had the of Messrs. 
- fields, and highways. Foundations are’ Peaceful Atom Uses Predicted = Boynton, Bloom, Dice, Ruhling, Gar- 
‘especially troublesome. Ar JOINT lock, Kimber, Poole, and Wiley. 
Severe as the design problems ‘Northern California Distric Meetings of this kind are all too infre- 
ry permafrost may be, Prof. Woods the Nucle ar Divi ision, ASME, and Power quent. Nevertheless, a luncheon of 
that they be even = Division, AIEE held Monday, N - this kind in Washington prov ides ane 
n the Sub-Arctie regions. Ir is ber 3 in San Frane isco, Col. David D. celle ‘opportunity for many of our 
the regions of Ges design of of the Unive ersity of C: iliforn Government mc mbers, associates, and 


The cess of the lune reflects 


— 


pavements | is controlled largely by the Radiation Laboratory discussed peac friends to get together with representa- 
of pavement necessary to Much lear energy. _tives of industry and assoc iations 


ell as office TS. 
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is “ ; goal nas n achieved until tens o several examples to illustrate his point. 
Sprague Speaks on on Reliability thousands of units have been built 
‘and the Defense Program” For example, early in the history of the 
g several million unit hours of destructive 
electrical industry it required 23, 000 
need for peliability is then indicated, it means start- tu to produce 1 kw of electricity. 
proved reliability in the comple ap- . ing all over with a new design.” Now the requirem me nt is _approxim: ately ey 
8000 Btu per kw. This is the result of 
amply demonstrated by our failures i Mr. Sprague was introduced Rob- better steam turbine designs which i in 
the long range missile ‘and satellite ett J. Painter, executive secretary of dev the 
as > - 
launchings,” according to Jullian K. ASTM. Allan H. Kidder, Philadelphia + 1 alloys 
Sprague, president of the Sprague Elec-_ Electric Co., acted as toastmaster at Standing hig 
trie Co, and well-known authorit ty in the dinner meeting which was partofa peratures. we 
the electronics industry. “The * Sol two-day symposium on the C leaning x Other examples i in generators and i in 
sary degree of improvement ean be- of Electronic-Device C omponents and — electric light bulbs were cited. For 
with component parts Materials (See page 17), sponsored example, early 60-w bulbs cost $1.2: 
approaching “absolute reliability,” he Committee F-1, Symposium chairman and produced only 475 lumens. 
J. Biondi, Bell Telephone abora- _day’s 60-w bulbs, which retail for ap- 
continued in his address, ‘Reliability | 
~ and the Defense Program, ” given at a tories, made arrangements for the pro- proximately 20 cents, proc = 5 
joint meeting of the Philadelphia "gram in lumens and last twice aslong. abe 
a trict and Committee F-1 on Electronic ; New materials are vital to the ad-— 
Metelals Mend: Oc be 13, we make, and materials research 
Phil ‘el shia. nday, in Am, is key to new mate erials. 


“The high reliability itself Describes research work being done at the West- _ 
is not easy, and it may take considerable inghouse Laboratories. These inc luded 
time .. a At a joint meeting of the P ittsburgh Luminescent Panels and magnetic metal, 
is reached and a plan agreed upon. This District, ASTM and the’ Pittsburgh polar in two directions, = 
initial phase must be followed by exhaus- Section of the American Institute of — Pe - Among those atte nding the. dinner 


tive engineering, and valuation tests of ‘lectrical Engineers, held Tuesday prior to the tec +hnical talk were Ww. 


- numerous designs to determine the best. — 
Incoming material ond inspection pro- November 11 at the W estinghouse Harris, chairman, 
Researe +h Laboratories, Dr. John A. AIE E; 
material of uniform quality; Hutcheson, vice-preside nt for West- 


clean manufacturing space, perhaps with inghouse discussed Engineering Mate- ‘and H. 
filtered, cooled, and humidity-controlled 


rials in Electrical Equipmer nt ‘Pittsburgh ASTM "District. 
must be installed; meticulous manu- "Three basic reasons were given by rangements for tours and demonstra 
mer ith adequate line Hutcheson, for our "great advances tions were handled by Dr. G. Sommer- 
recent years in _ power generation, man of W Laboratories. 
essential; and elaborate and extensive 
4 namely, the discovery of new scientific “ Dr. Romualdi, Carnegie Institute of ae 
-end-of-the-line test equipment of many 

y pesmustbesetup, $=  #° prine iples, the utilization of new de- _ Technology and chairman of the ASTM 
‘All this, and the careful training and signs, and the advent of new mate rials. age presided at 
selection of manufacturing personnel, The discovery of new scientific prin-— meeting. r. Harris 
is consuming and ¢ can be very costly ciples is a rarity new designs are speaker il 


Heed at the Joint Coit F- District 


ity Pa.; E.J. Albert, cheirmen of the board, Thwing Albert Ces 
Defense Electronic Eau Radio Corporation of 


member, Philadelphia District Council; A. Scala, vice-president in 
America; W. F. Bartoe, chief physicist, Research Division, Rohm & charge of Chatham Electronic Division, Tone- Sol Electric Co.; Harold 
Haas Co., secretary, Philadelphia District Council; Thomas W. Hop. L. Maxwell, retired, engineering consultent, E. 1. du Pont de Nemours 
per, president, Day & Zimmermann, Inc., chairman, Philadelphia Sec- and Co., inc. ASTM past president; Carl Chambers, vice- “President 
tion, American Society of Mechanical Engineers; S. A. Standing, in charge of engineering affairs, University of Pennsylvania; Robert. 
" Raytheon Manufacturing Co., chairman, Committee F-1; H.L.Bow- J. Painter, executive secretary, American Society for Testing eee 
ace man, dean of the faculty, Drexel Institute of Technology, Philadelphia, Julian K. Sprague i president, Sprague Electric Co. + 
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Stanley Morehouse, 


each student was introduced. 


“Radio Corporation of America; N. L. Mochel, manager, Metallurg 


_ presented its annual student awards at 
mee ting held Thursday, November 20, 

at Villanova Universi The featured 
was gq Ww oods, presi- 


g 
- Prof. George Auth, head of the — 


Villanova, Prof. Joseph E. 
charge of materials testing, 


hanical Engineering Department of. 


and Dean J. 
dean of engineer- 
ing. Also present were: Prof. W. E 
Schmid of Princeton University, Prof. 


Tot 


- The meeting was opened by ‘Allen 

Kidder, chairman of the Philadelphia 

District Council, who introduced Rob- Sponsored by the Chicago District in 
ert J. Painter, Executive Secretary 


ASTM. Mr. Painter described the 
history of the Stude nt Award P rogram 


the interest that the ASTM holds 
enginee ring education. ‘ollowing 


this, the student awards were presented _ 

to 28 students from eight college s and 
universities. C hairms an Ki 

sented the students to P rof. W oods who 

distributed the award certificates ? 


Professor: Woods then presented 


lecture on “ ‘Polar Construction,’ 


ies ally showing the — diffi vul- 


wa 
More than 12 5 stede nts, 


and scie ontists attended the meeting. It 


Philedelphia 


mee ting 


Greyson, 


L. P. Mains of Drexel Institute, and 
Prof. —Theel of Philadelphia 


Kidde 


Student Membership ‘Award Winners 

‘Piotin K. B. Woods presented student membership award certificates to 28 codes from 
eight colleges and universities at a Cone meeting of the Philadelphia District at Villanova 
CHICAGO 
Explorer Describes Primitive 


‘Spur Product Sales 
pre: i 


Newell P. 
dent and technical director, — « 
Mason Co., speaking before a joint — 
meeting of the ASTM Detroit District 
_ try from the Atlantic through the Peru- and the Detroit Paint, Varnish and © 
Andes, illustrated his talk with Lacquer Assn., Monday evening, 
scenes of the rivers, life, and conditions: Novembe 10, discussed to 
the area. He described the methods Your P roduct 


conjunction with a meeting of Commit- 

tee D-10 on Shipping Containers, 0 r. 
lewelyn Williams, naturalist and ex- 
plorer, dise cussed‘ ‘Exploration of the 
Amazon Basin and Its” People,” Dr. 
W illiams, who traveled with only native 
guides through the rough Amazon coun- 


- Institute, as a member of the Board of 
Directors of t the Canadian Paint, Varn- — 
g t ish and Lacquer Assn. : and as membe 7 
Madison, Wi is., wa audience the Canadian Govern m 
from both the Chicago District fications Board. bay 
Committee D-10. Dean Kurt Arrangements for the meeting 


held in cooperation with the Phila- endt, College of Engineering, ‘oa by E. L. Morrison, The Budd Co., 


delphia se ction the American Soc iety 


ivil Eng 


H. Kidder, Philadelphia Electric. chairman, Philadelohia District; 
pas Gael Edwin R. Petzing, Advisory Group on Electronic Parts, 


R Liversid €, vice- President i in charge of 
“ 


versity of Wisconsin, served as toast- program ehairman for ASTAL 
master w ith E me ritus Dean M. Detroit District. 


Electric 


F. J. Biondi, chemist, Bell Telephone Laboratories, vice- 
chairman, Committee F-1; Henry F. Argento, vice-president and gen- 
Office of the Assistant Secretary of Defense; At M. Glover, vice- eral manager, Government and Industrial Division, Phileo Corp.; W. R. 
as: Turnei, division manager, Military Field Service Division, Burroughs a. 
~Corp.; Stanton Umbreit, metallurgist, Tube Division, Radio Corpore-— 
_cal Engineering, Westinghouse Electric Corp., ASTM past- president; ns tion of America, secretary, Committee F- Re. Harry Kimel, moneger ; 


, General Electric Co. 


ope projects, Technical Support Operati 


Philadelphia 


4 
atory. = 
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_A. Comthwaite, testing engineer, Department of Highways, Fieldner, peste president and R. 
Commonwealth of Virginia; E. H. Holmes, assistant for executive secretary, ASTM; Ellis L. Armstrong, commissioner, Bureau 


research, Bureau of Public Roads; ; Fred Burggref, director, Highway — ataeaeins Roads; K. B. Woods, head of the School of Civil paciauaines 


Research Boerd; A. Allen Bates, vice- = of research and Phi 


Presid Presi dent Woods on ‘High 


way Materials Before Interested 


Government Officials 


by leading officials of the Bureau of — 

Public Roads and other Governmen 
in W ‘ashington, with 

members, committee memb 

the § Society, and guests present, Presi- 

‘dent K. 
talk on, “Highway Materials.’ 
meeting was held at the Hotel May- — 
flower under the auspices of the Wash- _ 
ington District, Wednesday, Novembe 


accompanying photogr aph and 


"officials, 
“Ellis Armstrong, the 


President V 

Executive Secretary Painter brie fly 
upon the Society’s intensive 
interest in engineering education, noting be 
some of the latest developments includ- 
ing a new administrative committee on 
fellowships and the extensive sympo- 
ae sium planned jointly with the American oa 
a” Society for Engineering Education in _ 

Atlantic City on Monday, June 

President Woods, choosing “Highway 

Materials” a s his subject, emphasized 
the great slthdes made in our methods of a 
eva aluating the qualitie ‘sof materialsand 
de ve loping standard | tests spec ecifica- 
tions for them. For example, he note d 
that if the prese nt tremendous high- 
Way program were imposed on what we 
about soils and how to 


tev 
possible. As a matter of f act, it w  ¥ 
not until the late 1930’s and early 1940’s 
that, largely thorough ASTM Commit- 
tee D-18, classifications had been set up by the Bureau of | Public Roads. Past- 
agreement reac ‘hed on standard 
A LUNCHE ON attended 


asphaltic and related mi 
over one hundred vears, 
elaborated a bit on ASTM 


B. Woods gave an inte cresting iin 


Purdue Univ-rsity, president, ASTM. 


in t 


the ASTM research pier 


President J. Markwardt, F orest 
is of determining imports int prop- Products Labora atory Madison » Wi is., 

s allied to the building of highw ays. and ASTM Vice-President, A. nj Alle a 
He noted the longtime use of ceme ~q Bates, Portland Cement Assn., were in| 
; revi mee tinge of the 


_ 


_A New Method for Determining the Wet Adherence of Supported Films to | 

arious Substrata by A. 8. Diamond, Eastman Kodak Co. 

Further Development and Use of the Armstrong Sandpaper Abrasion Machine 

F. M. Gavan, Armstreng Cork Co. 
UA Machine for the Evaluation of High-Tempe rature Alloys Under Combined — 
Static and Dynamic by P. E. Hawkes and C. H. Ek, General Motors 
Analy. sis of Commercial Sodium by Reverse Flow fon B ees. 

change Chromatography by R. H. Kolloff, Monsanto Chemical Co. 
Resin-Glass Bond Characteristics by PF. J. MeGi arry, Massachusetts | Institute : 


An Instrument for the Measurement of Pore-Sise Distribution by Mercury 
oP Penetration by N. W. Winslow, Prado Labor: atories, and J. J. ‘Shapiro, Land- 
‘Suitability of Lightweight Aggregate to the Manufacture of Bituminous P lant 3 
Mix by J. C. Wycoff, Southern Lightweight Corp. 
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e Assn., National Crushed Stone chairman, Long Range 


Supply Services, Generel Services F.H. Jackson, con- 
engineer, honorary member, ASTM, long-time principal engi- 
neer of tests, Bureau of Public Roads; ol J. R. Dise, ale 
engineer, Cement Reference National Bureau of Standards, 
Study Committee for Committee “ASTM, secretary, Washington, D. C., District, ASTM, technical assistant, 
national: director, A. T. Goldbeck, gineering consultant, ASTM Committee C-1 on Cement. 


it 


tion” New E ngland District story, 


p. 19). . Many interesting geological 


features of the Arctic and Sub-arctic were 
visually and orally described and th 
Se difficulty of buil ding i in this terrain ‘al 


remarks for the: 
3 were made by Prof. E. J. Kileawley, _ 
head, Division of Soil Mechanics and 
Environmental Engineering, Rensse 
Polytechnic Institute. The more 
125 in attendance were welcomed to the 
ie campus by Dr. R. J. Folsom, President 
of Rensselaer. Robert . J. Painter, Ex- 
~ecutive Secretary of the Soe iety ac- 
i knowledged the greetings and reviewed 
AS’ | dee interest | in en gineering 


i at a Dinner of the Central New York District — 


_Parsegian, dean of engineering, Rensselaer Engineering, Rensselaer Polytechnic Institute; 
technic Institute; G. ! 1H. Harnden, chairman, Centra! New York Painter, executive secretary, American Society for Testing Materials; 
istrict; R. G. Folsom, president, Rensselaer Institute; G. D. Gunther, president, Mohawk Valley Technical Institute; 
F 
Combs, dean of civil engineering, Rensselaer Polyte i 


o 
a 
J 
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District was held 
ovember 17, on the campus of Rens- — 
‘laer Polytechnic Institute in Troy, N. 

Geonge H. elected 


| 


3 The main nt of the evening was 
a talk by Prof. K. B. Woods, president 
— of ASTM. In a well-illustrated dis- 
ission he dese Polar Construe- 
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| Gray, engineering director, National Crushed St | + 
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ae Gordon Kline, chairman of ISO oe 


_ Others shown at right are ISO Vice- | 
= George Hussey, ISO Secretary a 


Progress Reported at Washington 


| 
presides at opening plenary session. 


Henry St. Leger and the ee, 
C. L. Condit, and interpreters 


TECHNICAL Committee 61 @ Melt Flow Index of Polyethylene and Method of Test for king under 


on Plastics of the Inter national Organ- of Polyethy le ne om pounds Moist | ‘onditions 


vember 3 to 8 with fifty-six deleg: ates Molding Test Speci we 


from 12 countries particip mo Thermoplastic Mate Comparison ‘of the eleven items, 


The eight working groups conside red @R Ree Practice for C _ With ASTM plastics standards will show 
ett th: at many were based upon the ASTM 


approximately 35 of the items currer atly sion Molding Test— Spee “imens cx 

Phe Draft ISO Recommend: 

yj t of nearly 800 valent terms in fiv a Molding Test Specimens of Thermo- Committee (ISO/ATCO) to prepare a 
equivalen erms in five plastic Materials document on Methods of Measurement 
with comments received. will be Six Draft ISO Propose als were ‘all En in 

to the General Secretariat for proved for formal letter ballot conside The 

Five new Draft ISO ok 
- were approved and will be sub- e Testing of Plastics w vith the ‘Torsion plastic materials, and plans to consult * 


mitted to the General Secretariat for 4 with ISO Technical Committee 45 on 


«distribution to the ISO member bodies. Determination of Rubber regarding standardization ac 


@ Standard Atmospheres res for Condition- e Determination of Acetone Soluble a the ninth meeting in Munic h, October 


ing and Plastic Materials Matter of Phenolic Materials 26-31, 1959, ws 


tivity on cellular materials. + 


the identification and quality control of ah 


q 
ii 
| 
— 
— 
ig 
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‘Te nical Thermal Insulating Mater 


for thermal insulating materials 


es as yl by the 


Minneapolis, Minn. sulating Materials held at Madison, 


Wis., on Oc 13 to 5. The 
Non-Metallics to Be Added "are: EI, Shobert IT, Stackpole Carbon velopment of performance, 
to 4 Scope 4 0. Marys, Pa., chairman; K. composition, “was. dic. 
Strobel, Westinghouse Researc th Labo- cussed. A special task group has been 
For ‘more than 25 years ( ‘ommittee ratories, Pittsburgh, Pa., secretary; and ppointed by the Executive subcom- 
mittee to | study the proposal that (1) 


B-4 on Metallic Materials for E ad C. L. Guettel, Driver-Harris Co., Harri- 
Heating, lee etrical Resistar son, N. J., assistant secretary, ll m rials: competing for th 


place for consideration by the Socie ty a : 
electrical resistance and ectr odeposited Ibe written on tl basis of 
materials, contacts and Metalic oatings re per 


thermostat metals. As one of the B Thickness Gages 


Group on Non-Ferrous Metals the in- B FE 
eing Evaluated I 
terests of the committee have been g should come from consumers and 


confined for the most part to the me tals i gt ‘Tue completed portion not from producers. The subject of 
field. With the increasing industrial ; ofan extensive program to determine the --proprietary type standards will be re- 
applica tions of such non-metallic heat aceuraey and precision of the Method lated to this proposal. 
- ing materials as molybdenum disilicide of Test for Local Thickness of Electre _ An addition to the existing group of 
tad deposited C oatings (A 219) taaterials  specifications—Specification 
upon at the meetings of Com- sbestos Insulation for 
should be expanded to cover them. mittee B-8 on E lectrodeposited Me- Pipes—was approved for letter ballot 
‘Accordingly at its meeting in Chicago - tallic Coatings held in Columbus, Ohio, pending the report of the special task 
October 24, ‘the co nmittee voted © on October 21-23. Me. he preliminary re- = group me nentioned above. A Specifi 
minate the * ‘metallie” ” from its ports from- four. cooperating labora tion for Reflective Sheet for Insulation 
tories indicate signifi ‘ant interlabora- Pi. $ was also approved for letter ballot, as 
tory differences on all methods of thick- — well as a set of definitions relating to 
‘recommendation is being oliicineiil to ‘Ness measurement for almost all cat this type of insulation. The definitions 
for ings; the differences between methods will be recommended sion in 
at its menting in Januar ary are also almost always significant for the existing standard C 168. 
coatings, when comparing one ty pe evaluation of mec ha al sta 
mi ugnetic thickness gage against bility and emissivity—two imp ortant 
ie Problems Aired stripping and microse opic methods. properties of thermal insulation—will 
yen irabbe of Photocircuits | A similar program is under way to now be covered by standard methods of 
addressed the subeommittee on evaluate three other magnetic thic ‘kness_ _ test to be none to the Society for 
presenting the results of gages. The American ‘lectroplaters’ 
research program which gene new — Society is cooperating in this study. a 
findings on the causes and means for atmospheric exposure pro-— 


dent that the scope of the committe 


title and to change its scope. to cover 
non-met tallic materials as well. “This 


cording to Mr. Gr: abbe, the primary ance of electroplated copper, nickel, =— Also ready for presentation to the 
source of electrical noise is mechanic: chromium coatings on aluminum Society is a “proposed Recommended 
in origin and is attributed toa number alloys is being assembled and is expected | in Practice for Prefabrication or Field 
of factors including uneven contact — to begin in the spring of 1959. ==“ Fabrication of Thermal Insulating Fit- 
pressure, bounce, etc. Mr. Grabbe pre- data from the atmospheric expo- ting Covers. This standard will have 
sented evidence to show that contact sure studies of copper-nickel-chromium, as reference material an extensive set of © 
- material consisting of multi-strand <n and nickel-chromium in Programs 3 and — 4? tables providing dimensional standards _ 
provides good contact with greatly re- will be summarized in the 1959 An- which will be published as a separate 
duced noise. T he explanation was that nu: al Report of the committee. document. 
each tiny wire having different length monograph on electroless nickel An interesting tour of the F crest. 4 
.and pressure on the contact, each res- which has been in preparation for Products Laboratory wa included in 
onating at a different frequency, pro-— years is almost complete, and publica- schedule, al 
vides a prot contact tion is anticipated in the spring. This Toge ether Dinner being he Id on 
"That public: ation will add a significant body of Oc tober 14. 
information to the field. esignation of Chairman W. L. Gantz, 
new proposed stands reviewed special election was held which re- 
Grabbe indie that this con- were: a specification for heavy nickel Ited in the elev vation of the former 
tact is compatible with the objectives of | and chromium coatings on steel, LS ™= Vice-Chairman W. C. Lewis, For- 
long life, lower contact resistance, low ncaa to supe rsede the present maxis est Products Laboratory, to the chair- — 
noise, ond low cost -values in Specification A 166, and _manship, the election of J. R. Allen, 
The slate a rec for Du Pont, Co., formerly assistant re- 
first 
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‘method is being developed, Symposium o on Dorability 

Gas Co., who was elected as as- described in the ASTM Bu LLETIN. committee is planning to. » 

- sistant secre tary. . The next meeting Methods for measuring sound _ bsorp- Ss a Symposium on Durability and Service 

of the committee will be held during tion c of acoustical materials in place” = Life for Sandwich Construction at the 

‘ASTM Committee Week in Pittsburgh, Rix will be ‘investigated, with a task group a Third Pacific Area National Meeting 

* the week of being appointed for this purpose. _ of ASTM in San Francisco the week of 

othe phase of this activ ity is the corre- , Oot. 1900. W ith the members of 
Acoustical | Materials of tests with the committee being scattered across 
the country, especially with a fair 


atio St. 
number of members, as well as other 
ire use in a light reflectance test method interested individuals located on the 
- materials are the subject of a research has presented proble ms. Attention has _ West Coast, consideration was given to 
“a _ program sponsored by Committee C20 been focused on the Baumgartner sphere - the formation of a West Coast section. — 
Acoustical Materials, which met reflectometer. A proposed Method of ‘The members will be solicited to estab- 
ASTM Headquarte rs on September 25. * Test for Measuring Air-Flow Resist- ‘Tih the interest and feasibility of such a 


‘This program, — underwritten by the ance, published in the ASTM BvLte- plan and this will be discussed at the 
acoustical materials industry, will eS- TIN as information (January, 1956, meeting of the committee, 
tablish the reproducibility between 29), will now be reviewed for considera-_ for carly spring in Dallas, 
laboratories of the test method (E ti tion as a new tentative method. 
T), commonly known as the “tunnel The new officers of C ommittee C-20 
test,” for the determination of are RN. . Hamme, Geiger Hamme, 
hs azard characteristic of interior Ann Arbor, Mic h., chairman; J. Pe rforated pipe is fading res 
finish | mate erials. Four testing install: pty Sabine, Celotex Corp., vice-chairman; ne in’ construction and for general 
tions, located in this country and = Ralph Huntley, Armour Research “drainage purposes. A new specific 
Canada, are participating in a round- Foundation, secretary. The committee concrete will 
robin test program. _If the test shows ill hold ite next ad 


good -reproducibility, the committee rete pip eas a of action ts aken 
consider submitting i it as a standard at the annual meeting of Committee 
for the evaluation of acoustical mate- 13 on Concrete Pipe held in Chicag: 
rials. Meanwhile, a subcommittee is on November 19-2i. This specifica- 
considering a modified panel test onstructions- tion will cover pe -rforated non- -reinforced 


4 described in Federal Specifications SS- _ cone rete pipe intended to be used oe 


dowd and a panel type est underdrainage, with two classes, ide anti- 
fied as standard stre extra- 


e strength pipe. 
systen ich arabil i The committee has been concerned 
in use and variety of -omposi i use srs f this ty - with the need for specifications to cover 


tion, the siroraft and r-type gasket joints which are now 


building construction industries. — Com- used quite generally in the installation 
mittee on Structural Sandwich f concrete pipe. A good portion on of the 
ine sag, ca Constructions has attempted to develop attention was given to a 
pacity and corrosion resistance. It is — information by utilizing the ASTM © final review of a proposed ASTM 
hoped to interest both manufacturer test sites sponsored by the Advisory Specification for Flexible W atertight 
consumer representatives of these Committee on Corrosion. Tt was an- Rubber-Type Gasket Joints for Circular 
=: rials to participate on the il nounced at the “fall ae of Com- i: Concrete Sewer and Culvert Pipe, w = 


Inittee. Among the consumer interests, mittee C-19, held at Martin approval being given for the circulation 
building code industries have a definite Company plant, Baleimore, on is... this proposed specification to 
= October 21 and 22, that a third exposure committee for letter bailot. Factors 
Pog Since painting has a deleterious effec a vis " program, ~ entitled Gamma. w ill be considered in setting up the require- | 
on sound absorption ¢ efficiency of acous- started next Apri! using the ASTM _ ‘ments include joint clearance, diame ra 
tical mi iterials, the ¢ committee has re- _ test sites at Pennsy}vania State Univer- 
newed its efforts in the development of sity and at Kure Beach, } N. N.C * A report 
a test method for repaintability of cover ring the first exposure program 
acoustical materials. "This method will being prepared. of the jomt, joint length, 
include definite recommended proce- Progress continues in nt lubrie ant, diameter tolerances permitted, 


dures ‘or application of paint and a “of test methods to evaluate sandwich the concentricity of the joints. At 
means of controlling the amount required . . constructions. The measurement present, this proposed specification is 
Hone to produce a satisfactory coating and — creep characteristics: and creep rate of limited in its use to unreinforced con-— 
Still retain good sound absorption. sandwich constructions loaded in flexure rete sewer pipe (C 4) and re inforced 
aes - With the acceptance by the Society at any desired temperature is covered, _ concrete culvert, storm drain, and sewer 
ik me of the reverberation chamber method of i a proposed method which was re oe pipe (C 76T ), where infiltration or oa 
measuring sound absorption (C 423- viewed for letter ballot circulation to the filtration is-a factor in the design. 4 
58 T) and the adoption as standard of committee. Two proposed methods Minor changes for immediate adop- 
te = the impedance tube method (C 384 58), for determining the resistance to peel tion were made in the Specification > 
the coverage w ith respect to large-scale — of the bond between metal facings and Non-Reinforced Concxete Sewer a). 
tests is complete. However, continued core were reviewed and will be cireu- (C_14), and small chapges pertaining 
efforts are planned to develop small-s lated to the committee for further action steel areas permissible variation | 
and field test methods of measuring ofthese se methods ‘involves the use 0 of were approved in the Specification for 
sound absorption. The horn coupler the 4-in. diam hand or drum peel tester. Reinforced re te Culve t, Storm 2 
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number of modifications i in the Specifi- 


cation for Non-Reinforeed Concrete 


Pipe for Irrigation and Drainage 


(118) will be submitved for immediate 
adoption. These changes will affect the 
_ phy sical test requirements with respect 
values for minimum internal hydro- 
pressure and minimum three-edge 
bearing load as noted in Table I, allow-— "| 
variation in diameter, and details 
of the test specimens and strength tests — 
z= ell as the hydrostatic test. The 
Specification for Reinforced Concrete 
Low-Head Pressure Pipe (C 361) will 
have revisions in the sections dealing = 
concrete mixture; ; rubber gaskets; 
= welds, and spacing; curing of pipe a 
With the : acceptance of the 
La ion for rubber gaskets, it | 
_ recommended that the Specifies ation for 
Re ‘inforced Concrete Low-Head, In- 
ternal Pressure Sewer Pipe (C 362) be — 
withdrawn. This action is based on the — 3 
fact that pipe made in accordance with 
Spec ations 14; and Cc 76 T and using 


more torily and will replace 

pipe made in accordance with Specifica- i 

new subcommittee was authorized 

to review all methods of test which are 

nov included ith e: spe cific: ‘ation 

for concrete pipe for the purpose of con- i’ 
solidating and unifying the test proce- : 


. es dures in order that they may be published 
= as a separate standard. This standard 


ac company all specifications under 


The translue of fired whi 
materials is the latest in the group of | 


pared. be "This pro posed 

a ipproved for letter ballot at the meeting 

Committee C-21 on Ceramic White- 
i? and Related Products held in 


Bedford Springs, Pa., on September 25. 
The determination of the tensile strength _ 
ceramic whitewares and allied mate-_ 
_ rials is also being considered ; but, due 
to the difficulty of establishing proper _ 
imens, a questionnaire has been cir-_ 


fe asibility of such 


culated to the me to de lete 


for ceramic whiteware materials. 
New definitions covering additional 


<> 
raw materials, defects and processing 


were approved by the subcommittes 
and will now be sent to the entire 
mittee ion le Daw nt 


microwave and computer 


Dec ember 1958 


erer 


of cathode elen ‘ment in electron tubes. 
Some of its e 


Whitewares rials at its recent meetings: at Skytop, con 


committee was d to develop 
standards in this field. The policy of — 
the committee is to establish working — 


groups where activity in a particular a n 


coated with tungsten and copper oxides. 
Discussions were held on impact test- 
- Barium azide was applied to the cath- 


ing of ceramic whitewares using a modi- ode and as the tube was evacu: ted. it ns 
fication of the Charpy impact test, «was heated to 700 to 800 F, which de- 


proposed test for alkali 
glazed surfaces of ceramic whitewares, on the cathode. The released an 
a method of test for solubility of lead od cut, While this process 
from glazed surfaces, and a method for 

“3 provi ided a very thin, but uniform, bar- 


‘partic le size analysis of whiteware : 
ium oxide _ coating, problems 
elec ‘al les “akages pre- 


hydrome eter technique. 
n being used comme reially 


led Anoth er resting type of filament 
wal was the so-called cesiated tungsten 
filament. The problem of cesium depo- 
== on the interior of the glass en- 


composed the azide to form the ~~ 


velope was solved by coating the glass — 
on the inside with a very high vapor 
pressure petroleum residue. Commer- 
cathode material, and this marked the cial application of the cesiated filament 
beginning of the indire vctly heated type ‘a was prevented by the fact that at 
ratures the equili ibrium of the 
disturbed, and Bowed ume 


1925, nickel was to a 


varly tubes” made with in- 
directly heated cathodes were the UV. a 
224, U V 227, and the 56, 57, and 58. 
These tubes, developed und used more a Dr. Lederer - pointed out that, , despite 
than 30 years ago, may still be found the great advances in semic ondut tor 
in some old radios still in service. The technology, the coated cathode tube is — 
point of special interest here is that E.A. _ still the most important building block 
Lederer, consultant, who recently | re- for electronic systems. Advances also 
tired from Westinghouse Electrie C orp» are still being made in tabe technology ' 
and who developed these tubes back as evidenced by dev elopment recently of © 
in the 20's addressed AST MC om- cold cathode emitters: thermionic 
mittee F-1 on Electron Tube M: energy conv erters which a direct. 


in November. Dr. Lederer, from 
_ his experiences during his many years for the most imports ant i 

of tube development, told the members that had been made by any group to i 
of the committee some of the things '? understanding of cathode problems. 
they would not find i in books. eo ‘3 He pointed out that the ASTM spe citi. 

cations for tube mate wells 

“cathodes was re init to as the vapor know n and wide ly wed. she = 


tl. 


While the work is slightly different from supporting values of 
"subsurface materials for highways, ASTM procedures such as the “Thin- — 
Walled Tube Sampling of: Soils” and the “Penetration Test and Split 
_ Sampling of Soils” are still being widely applied. Description, classification, 
| logging of samples, well as laboratory test procedures, also_ conform m to 


ngs-I Raydist elec- 

“tronic nav igatior na und trac systems are bei eing since conventional su 

vey methods do not work out of sight of land. _ Sonar reflection equipment $ 

“on the surv ey barge penetrates the subsurface materials several hundreds of | 

to obtain “sonic reflections” for detecting different strata. 


recognition of the activity in Technical 

= 
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a 
survey | 


loped 
At ite. Committee F an- 
nounced the completion of | committee 
ballot on proposed 
eference 


revision is twotold, 
need for standard disks, the ‘supply of 
-whie h has been depleted and the cost 


eliminate the 


elarify the interpretation of the signifi-- 
cance of the results. A revision of the 

ean planar diode, applicable to evalua- 

of materials for eathode ray tubes, considered 
committee had approved a recom-— Rooting American 
_ mended practice for testing tube mate- Ceramic Society. 


rials’ using a reference triode hich 3: 


has been approved by the Society for Adhesives 


publication as tentative. It describes 


the method for construction of multi- — For 14 years D-14 Committee on Ad- = 


hesives has exerted a powerful influence 


electrode tubes which can be used for ., 
evaluating all types of tube materials. 

A third reference tube, a cylindrical © 
diode, is described in Method F 

which covers the test for re ‘lative 
thermionic emissive properties of cath- 


approac to fill gaps 
by encouraging fundamental and er 
New Group on Cleaning ‘whe encouraging. fundamental and en- 

_ There is much interest in ‘i electron 

tube industry in techniques for cleaning: 
_ tube parts and for evaluating the de- 
_ gree of cleanliness of the parts, the air 
assembly rooms, ete. This was 
ev idenced at the recent sy mposium on 


in promoting wider use of adhesives by _ 

_ developing universally acceptable meth- 

ods of te esting. adhesives and adhesive | 


gineering researc h on adhesvies, by 
initiating interlaboratory studies 


original Gordon Rese arc ( 
on Adhesives. 
This committee is 
idly, reflecting the recent increased 
interest _in industrial adhesives. On 
the horizon are stant lards for “mastic 


= of the committee, has appointed a 
task group to recommend the type of 
organization which might best func tile, 


to de the sity. ‘The sti urds ne 


for 

of variations in glue 
tration of adhesive es, the 
_ tackiness of adhesives as well as at- 
mospheric exposure service tests. 


at or foll win Spring meetin 
New subcommittees working on end- 
use standards for wood,’ metal, and 


plastic adhesives reported their progress 


at the Committee D-14 meeting held 
in Washington, D. C., on October 17, 
new subcommittee on “wood 
adhesives is organieed into two groups— 
East Coast and West Coast—to alleviate 
travel difficulties the wide ly sepa-— 


very precise in order to estimate the 


particle size dist tribution “Of such ms a- 
terials” as sand, soda-ash, limestone, rated membership. 


alkali-alumina silicates, and dey gran- 

ular materials. To achieve this, Com- 
mittee C-14 on Glass and Glass a. 
approved for letter ballot a proposed Ui sured. 
tentative method at its meeting on The of the East ast 
October 16, at Bedford Springs, group, who is also chairman of 
held during the fall meeting of the Glass entire Subcommittee X on WwW ‘ood 
Division of the American Ceramic Adhesives, is R. F- Blomquist, 1 Forest 
iety. To control the accuracy of the  Produets Laboratory, Madison, Wis. 
} analysis, the proposed method requires = The chairman 
: standard matched sieves in addition to a is J. R. Ash, fonsanto Chemical 
‘the usual se of. standard sieves pre-_ -Co., Seattle, W Section: 
 geribed ASTM. Further control are: A on Lumber Adhesives, W. H. 
‘and calibration of sieves is achieved by Miles, Puget Sound Naval ~ Pied ard, 

use of a master set of a sieves. — Bremerton, Wash.; 


1izational struc-_ 


the same ge neral 


subcommittee, close cooperation is 


Laboratory, Vancouver, oe 


prohibiting further reproduction, and to 


new test methods, and by fostering the — 


onferenc es 


an ing Tap- 


Society , having been 


ture and, since they costo within the i 


of the West Coast 


B on Veneer Adhe- « 
Northcott, — Products held in the spring in 
on 


ial Problems, R. K. Stensrud, 
hold Chemicals, Ine , Be attle, Be 
E on Asse mbly Adhesives 
tive); F on Adhesives for Wood to 
Other — CT. 


of California, F P roduc ts I 
tory, ‘Richmond, wen 


ie Sube. ommit ttee 
Metal Adhesive 


ngineering ng data 
been gathered for an interlaboratory — 
study to determine the effects of the 
rate of loading in of Test 


Buu. 


Flexible Barrier 


Materials 
The fev elopment of test methods on 


conside ‘ration ommittee 2 
Flexible Barrier Materials as reported 
at its recent meeting held at the Edge- 
water Beach Hotel, Chicago, TIL, 
October 15. ery encouraging progress 
was noted by the committee, which is 
one of the ne we committees of the 
organized 
Dece mber, 1957. Task groups have 
been appointed and have started the sy 
development of test methods for seal 
strength; tear, _ bursting, tensile, and 
impact stre ngth; zas transmission; 
water vapor perme ability ; and moisture 
content. Preliminary work has con- 
sisted of the circulation of question- 
naires and the review of 
subcommittee on specific is 
concerned initially with determining 


Eac group has hat should be included in a specifiv 


tion: and what test methods will be re 
quired. This information . will be 


as-— — to the subcommittee on test me 


v & ods 


for its guidance. The subcom- 
mittee on nomenclature and definitions | 
also met and their first project will be to 
establish definitions of such basic terms 
‘meable. 
pointed Ww ork with Committee 6 on 
_ Methods of Testing Building Construc- 
‘ous, as this committee is “developing 


test methods for vapor barriers - 


ed ‘under slabs. - 
The next meeting a the committer is 


Chicago at the time of the meetings of — 


and Particle Board Binders John the’ ac Divi ision of the 


iation, 


3 
— 
ba 
at 
K.valuation of lestin we 
-—— & ld 
i 
| 
| 
n Shear by Tension Loading (Metal 
o Metal) (D 1002-53 T). The study | 
~ s now complete and the data will be 
— issue of the | 
— 
— 
— 
4 
— 
— 
@#€©«;3~©» 
— 
— 
— 
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scopic Examination of Glass Contain 
148) was approved for letter ballot om : 
of the committee. The purpose of the | 


lished Method Determining the 
bal ‘Thermal Conductivity of Castable Re- 


NU 


rt. plat ste test for measuring 
the spalling charac teristics of silica brick | 


was reviewed at the 93rd meeting of 908 P | 
Committee C-8 on Refractories held 2 bles, and in order to make these le athe 
Bedford Springs, October 1-2. This as durable ‘ok possib rather Contac ct with Metal (D 161 1-58 T)a an 
‘elec ‘trically-heated hot plate, “shown nt application, the important consideration in of 
more in keeping with the actual spalling = * otors Corp. in an extensive outdoor 


> weathering test to be conduc ‘ted at the 
characteristics and provides a con 


venient laboratory method of testing GM South Florida test site. The test 
will involve 2808 specimens of four dif- for static water fe as 


the ability of the bric k to stand heat sie fi f leath lift i hods f 
shock without c hip ping. erent types of leather in three different We as alternative dynamic methods 


iy ble de tion of d differenc shoe upper leather. is 
for exposur at various times of the studying a a for measuring 
year. A number of laboratory exposure initial water penetration of finished 
tests will provide data toward correla- shoes, particularly those with vulcanized _ 
oe tion with outdoor weathering exposure. —_ bottoms. _ Another method for initial 
Altogether 14 laboratories are partic ipat-— water pene tration covering glove leather 
ing in this investigation, which is be ie bei ‘ing evaluated in interlaboratory 
conducted under the aegis of the Com- veral other interlaboratory 
mittee on leather, jointly sponsored by 7 ‘a tests are in progress, covering water ab- 
the ASTM and the American Leather sorption and water repellency of gar-— 
an hemists’ Assn. Progress on this ex- leather and initial 
Spalling 
posure test and other active programs heavy leather. 
hot plate is compose 5 ‘toward | dey elopment of standards was 


vo. 1é Correlation of Test Data 
gage agg § strips of Teper ed at a meeting o committee, Comfort 


area of 24 by 24 i 5 tive data cn leather has occupied the 


shown Nuclear Sub Uses Leather Packings attention of many people for a long 


veal 
According to The Houghton Line, time. T he. deeided that 
in. gus ard bric k, G impregnated le ‘ather packings before any notable progress could 
block, H, and insulating fire brick, F. ‘have been found superior to other types a made it would be necessary to have 
Heating rates from 140 to 1000 F = of packing for the hydraulic sy ‘stems, reliable test methods which would meas- — 
to reach 1470 F are specified with including the steering and dive controls prope rties thought to have a 
controlled cooling rates of at least 50 in The Nautilus, which recently made a bearing on. comfort the 
per cent of the heating rate. oh ia wens [ae 7 spectacular trip under the north polar committee agreed to start work to de- 
new method for determining the ice. Developme nt of tests for mechani- velop test for the followi ing: moisture- 
thermal conductivity of plastic refrac- cal leathers is a going activity in the apor absorption heat “conductis 


tories was approved for ballot. This Joint Committee Le athe rin mol eye stres ss-strain ol 
method is similar to the recently ‘pub- cha 


pletion include: Specifications for steel 


industrial pha in neutral 
or oxidizing atmospheres; me ‘thod 
of determining the gaseous permeability 
of carbon refractory material; 
3 measuring size and bulk density of 


determining the e to hydra 
= of basic brick, 


and dolomite grains. 


Three new load test are 
being studied to replace schedule in the 


nder a High Te nperatures =} : 
(C 16- - 49). ‘These new schedules are Mobile Laboratory Records Dyamic Strains in the Field — 
intended to obtain more _informnativ 7 Yeates at right contains static strain indicator, as well as 12-channel oscillograph for recording 
ae dynamic strains. ps Bonded wire strain gages installed ¢ on loader at left give instantaneous strain 
~ readings under actual service conditions. Designed and equipped by The Thew Shovel Co., 
8 than Lorain, Ohio, the mobile stress analysis laboratory is believed to be unique among monutocy : 
turers of excavating and lifting equipment. 


ms Method of Testing Refractory Bric 


» 
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Somptive Mineral Materia 


= 


own in wat 


imports ant 


in the 


nt 
committee is in the activation of a new i term were elected with A. R. Balden, 


sube omunittee- on performance stand- 


re pprese nt the fist ards. It is evident that such type of 


erage by standards which were ap- 
a proved at the fall meeting of Committee 4 
-23 on Sorptive Mineral Materials. 
‘This new committee in the 
Pike: made great strides in preparing stand- 


ard test methods within its scope. The 


and 17 at the Hotel Statler. In addi- 


ae tion to these four items, a number of 


+n Chrysler Corp., as chairman; L. M. 


Mank, Minerals and Che micals C 


standards will be very valuable in this — a _ poration of America, as vice-chairman; 


field of materials. The general ob- 
4 jectives established were (1) to develop 


(2) use these, 
procedures to verify laboratory test 


Society has plant evaluation methods of sorptive large elected to the Advisory Commit- a 
mineral materials, and 


committee met in Detroit on Oc tober 16 ir methods established by the io or 
aa on methods of sampling and 


testing. 


Shirley, ‘The Eagle-Picher 
Co., as secretary. Two members-at- 


Di were J. S. Aarons, National ‘ol 

ision, U.S. Steel Corp., and E. 
un, averly Petroleum 


other proposed methods are in varying is fe that the committe ee can 
Stages of development, including bulk 
abso rptive prope rties, solu- m 


du til 


water, re ance to oki lown n = me Shade 


on, length of time and contac by 


W orld’s Largest “Testing A ach 


if 
The w rorld’s largest ‘ ‘testing ms achine” 


ca i been erected by the Portland Ce- 
ae Assn. at its labor: atories in Skokie, — 
_ Til. The new three-story laboratory, in- 
stead 1 of housing a testing machine, is — 
itself a machine capable of e xerting 
forces greater than 10 million Ib, | 
a The laboratory test floor, 56 by 120 ft, 


by 690 holes on 3-ft centers, by means _ 
which spec imens ¢ ‘an be he ‘Id and loads 
can be applied. .~ top slab 24 in. 
18 in. thick are 
‘aed by webs | to form the 12-ft =. 


RAs 
east concrete elements. 


_ crete strength was specified to be 5000 
psi at 28 days; re inforcing was rolled 
from alloy steel having 
yield point of 70,000 psi. 
Loads are produced by. hydraulic 
jacks, and load measureme nt is by oil | 


shears) are measured by electronic 


cells. Re sadings from mechanical 
a — e elee tric strain gages are _ to hand- 


Struc 


| 
Minin con-— 


Sy 


lopment. 


neers and 10 technicians. Vic ‘e-presi- 


box girder, Above the first floor, the size floor slabs or ve ils can be 


entire building is assembled from pre- loaded to destruction. A slab spec imen 


_ Test forces are applied ead igh steel rods, which can be seen ex- 


ne of the commitice will be 
held in New York, N. Y., “ in the spring | 
at a date still to be set. 


can be to! focal as as 
80, 000 Ib per sq ft. A slab the size of the 
7 entire test floor can be subjected to — 


several thousand Ib per sq ft over it 
a entire area. Some of the problems n 


being studied are: me thods of © a 


girders rs, and the use of 


pressure. Reactions (moments, fore without prestressing. 
is a hollow concrete box girder, pierced — 


_ The laboratory is supervised by Dr 


| hivind Hognestad, under the direction 


of Douglas McHenry , Director of De- 
The staff includes 10 engi- 


dent for research anc 
the Portland Cement 
Allan Bates, ASTM vice- -president. 


ypment 


ap 


A 60- ft Girder ‘Under Test i in ‘the Portland Cement Assn’ $ New Structural Lab ™ 


“tending f from cross pieces over the girders down through holes in the _ rods. re ‘This beam was later broken under a total load - 360,01 


ay 
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— 
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The Advancing 
rials 
Von Hippel Defines Intrinsic 


ch, Large Mole 


or 


ta 


Tee hnical 


_ Technology at the Philadelphia meetings 
_ of Committee D-9 were provided a new 


tended the Philadelphia meetings 


you have just e n hes ar shout confusion con- 


erning the meaning of various tests 


r, 


Plastics. 


D 
look at die ‘lectric breakdown phenom- on 
ena.» The oce asion was a Symposium are 
on Factors Affecting Dielectric Measure-— 


Polymer.— ‘As you know, develop-— 
ments, held Wednesday evening, Octo- ments in the plastics industry are 
ber 29. 


; Professor von Hippel urged ve moving so fast, it is hard to keep 
efforts toward understanding of each | a up with all of them. I am im- 


other’s point of view by engineers and presto’ D-20 is 
scientists in the fie id of electrical 
that one should attempt to explain 
phenomena on a molecular -leve 1, he At this meeting the committee 
Lege pointed out the at “empiric: al tests often tablished a new group to develop — 
‘iy reveal little about the inherent propertie 
the material, but they enable 
discovery of defects due to processing. 
Using, as an_ illustration, dielectric i 
xreakdown measurements on a large 
number of plastic film specimens, he 
4 showed that there is a double peak in 
: breakdown values, with a portion of the 
specimens breaking down at a much 
er value than-the majority of 
is _ indies ative of faults in 


Q. Ablation? 


Yes, this is of interest int the aire 
os and missiles industry. The word 
“ablation” means a w earing away 


or removal of mate ris al and ” w ay 


pe ations mis 
such as for nose cones where re % 
entry into the 
Q. What other new w ‘re? 


von sugges ‘that ‘it “might tbe 
considered _“impae t ionization break- 
down in an undistorted field.” It was 
evident to those present that both 


engineers and scientists may profit by — > ere with the American Society of | 

mutual exchange and unde rstanding. Engineers, the Society of Plas- 

a Also on the program for the sy m- tics Engineers, and the Society of 

posium were J. 8S. Johnson of ‘the Plastics Industry, all pooling 

house Electric Corp., who_ their efforts to develop plastics 


the effeet of electrode standards. Joseph 
and W. T. Starr of G yeme ral Electric Co. Mele of Grumman, who represents 


of Tool Engineers, has agreed to 

on breakdown measurements. ‘chairman of this subcommitte 


is an new activity. Jr 


Are there othe 


insulation, he id in n. A the also set up 
uea group to develop standards for 


Vinyl plastic dispersions. This 


Gaseous Insulation Recommended 


Consideration of a 
om Sube ommittee TV on Liquid 


a ne we subcommittee on plastic 
tooling. T his is a cope rative e 


cooperative with the Society of the 


section on polyethylene w as 
qn ni amed the sect ion on poly: olefins. — 
This, _ of course, aves» the 


stm 8 alt LE 


tests for crack propagation in plas- 
ties. Also a new section on r=) 


atmosphe re is is a x. 


The committee has established 


a include a 


tee a Tee mme 
are type exposure 


ath 


ae to the international delegates to 
he the ISO 61 Committee on 7 
hers 
astics Industry. Another omen 
is of new things to come is that the = 


we quote | you 
resemblance to an actual person is 
ee 


for plastics, that is, how the re-_ 


fications, design, etc. Is the com- 5 
doing anything about this? 


sults are to be interpreted and 
fe: hat they mean in terms of speci- 


A. Yes mndeed, two things as a matter | 


of fact. A task group headed by — 
C. Webber has just completed 
guide to writing specifications for 55 
plastics. After approval by the 
committee this guide will be pub- 
fished by» the Society The other 
thing committee is doing to 
clarify some misconce ptions about 
plasties testing concerns a decision 
prepare-for publication a manual 
plastics testing. Chairman Rein- 
i has appointed a task group to 
‘recommend a procedure for prep- 
aration of the manual. 


What has said so far concerns 
activities. What about com- 

A. ‘There is a good deal of that too, ie. 

‘and I might 

ie items which are either being bal- 
lotted on in the committee or have 
been approved as tentative. T bese ms 
new method for heat dis- 
te ae as tic films, 


cific ation for fle sible po 
pressive strength, prope ies 


apparent density of rigid ce 


b It seems to me that there were a 


large number of visitors at this 


meeting. W ‘ould you comment on 


The was host this year 


= which met in Washington early =a 
November, the week after the : 

M committee meetings. Some 
ISO delegates, mostly from 

E countries, atten fed the 


hanks very Mr. Polymer; 


ainly 


gl 
Plastics Front 
7 
— 
— 
| 
— 
4 
— 
— 
— — 
L.. 
| 
ae 
group as the nucleus was finalized when y= ot! re able see how our com 


Plastics Testi 


ange of in the ‘field 0 
plastics: -oceurred in Philade Iphia 
Octobe r 30- 31, at the Symposium on 
Testing and Standardization, 
sponsored by the Society, on behalf of 
the American Group for ISO 61. About 
: four-fifths of the papers were presented — 
4 by speakers from countries other than | 
~ the U. 8. and which are represented on 
the ‘International Standards Organiza- 
ommittee lastics, whic h 


by . Admiral 
, Jr., mi anaging director 
— ric an Standards Assn. and 
View Six Test Loops o the AASHO 1 Test | Ros — ice-president the Parti 
Sap er est Vehicles are parked in t eesti: cipants were from Germany, Hungary, 
Road Test. dete rmine | the ‘effects. of United Kingdom, and U.S. 
Spee ified vehic le. axle loads and gross The second session was devoted to 
vehicle loads on bridges of known design methods of test for engineering proper- ‘ 
and characteristics; (3) to make special] of plastics. Included were papers 
i nmy dealing with such subjects as. = Prof. M. P. Dubois of F rance, Dr. i 
paved shoul le TS, types, rg of ‘De G. de 
fatigue, 


Tue se ientific, eugineer- 
ing, military, and political fields were all 
represented at ceremonies marking the 
start of traffic at AASHO- Road 


Test, Ottawa, Oc tober 15. mete 


Sixty true ks started rig ov er the 


Dr f ec paper: rs rom n Ger rms wary rance, 
years. rivers will be rom t ore effort and ms aterials and U.S 


U. 8. Army Transportation Corps to keep each of the test sections or Methods for molecular character ign 
Activity, a 300-m: portions thereof in a satisfactory | mdi- tion was the subject of the fourth 
tion until discontinued for test purposes; sion with three € papers, all by authors 
and to develop instrume ntation, from the U. S8., covering dilute solution 
a procedures, data, charts, graphs, ik properties of poly mers, infrared spec- 
and formulas, which will reflect the  troseopy and X-ray + liffraction and 
and ane ted by the Highw ay Rese capabilities of the various test sections, scatte ring for determining polymer 
Board of the National Academy =e which ‘be helpful in future structure, and nuclear magnetic reso-— 
Science es-National _ Research Council. 29 highway design, in the evaluation of aaa nance as a means for studyi ‘ing polyt mer 
ASTM President K. B. Woods has been’ load-carryi ing capabilities of existing chs ain flexibility. 
closely associated with this project since highways det termining the The p pe ape rs, with thei ir 
its inception, as a member of the exec- om most promising : areas f for further _ he et cussion, will be published by the Soci 
“tive committee and (chairman in way researc he Special Technical 
of the Highwa Rese: arch Board. During the two-year traffic pe riod, 
‘The test paveme nts, conere te scientists, engineers and technicians SPE Conf 
asphalt, are built in a vile range of from the Highway ‘h Board’s 4 
-thickness&s, Test vehicles range from road staff will record of A four-day meet 
pick-up size with 2000-Ib loads on a pieces of data ou the behavior of the - January 2 27 to 30, in New York, the 
axles up to huge trac 2 pavements under traffic . More than a ‘Soc tiety of P lestics E ngineers will cover 
4 48,000 0 Ib on t tandem axles, ion dollars worth of electronic subjects ranging from ‘mold design to 
objectives are: (1) to determine mee ‘chanic ins struments—many de high temperature applications, and 
the significant relationships between the velope ‘spec ‘ially for the project —w il printed plastics in 
number of repetitions of specified axle _be in use. 
loads of different magnitude and The test is a scie ntifically- designe Frank W. art, chair 
arrangement th performance of riment and is by far the largest 
thie of hed and most comprehensive test of its 
ever undertaken. Its findings are 
reinforced portland-cement con- design and construction and to, be and flammability tests. 
crete surfaces on different thicknesses of in — by other: Altogether, 100 papers W ill be 
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umentation in 


Henry F 

HAT our engineers 
nd scientists have created with thei - 
brains and skills-—a whole host of modern _ 
marvels that range from electronic — 

ovens and televi ision to atomic — 

and space vehicles—staggers the imagi- 

nation, but it can be truly said that none 2 
of these things woul have been possible — 
- Instruments are often called the tools 
of science, but the are ni not the scientist’ 

special province alone. The dashboard - 

of the automobile is full of instruments; 

thermomete rs of several varieties are 

commonplace and the temperature 

~ control in the home or office involves 

several kinds of instruments in addition 

to the thermostat. Instrumentation 

~ touches our lives at almost every turn. 

can think of no tter ex to 


gene ration and distribution ol elec Yrie 

power. ~ When you flip a light switch — 
on the wall you affect one of the most — 
} completely automated processes in the 

world. A vast array of less familia 
instrume nts—some simple, many very, 


ee 


very comple x—are widely i in 
laboratori ies, offices, and factories— 

ie yes, and even in homes and on the farm. 
The *y are growing in number and variety — fag 
with every passing day, and new com- 
panies to make them have sprung up 
Instrumentation first began with 

mbasurement . One of the earliest 
dustr rial process ariables to be measured 


Isaac Newton, 


red-hot iron ye “ATS 


‘3 a 


later Josiah Wedgwood, the famou: 
+ 


potter, developed the first practic: al 
system for measuring furnace tempera-_ 
ture by observing the contraction and 
expansion of clay cylinders. Crude 
as this system was, it lasted for some — 
10 years until, in 1822, John Daniell 
introduced a pyrometer that operated 
on the principle of the expansion of a 
platinum rod. While Daniell’s pyrom- 
was in comparison with 
today’s instruments, it nevertheless om 


fi 


the first device to provide a continuous | 
reading without someone having to 
wi atch over it constantly. Some years 
later an English emigrant,’ Edw ard 
_ ! Abstracted from an address by Henry F. 
Dever, vice-president, Minneapolis-Honey- 
well Regulator Co., and president, Brown In- 
struments Division, Philadelphia, before the — 


Cc ‘lub of Sept. 10, 1958 


» 

Brown, deve ‘loped the first 
of American design. 
_ together in his small Philadelphia work-— 
shop measure d the difference in the 

expansion of iron im contrast to non- 


7 pointer that moved over a dial gradu- 


ace 


Histor 


Spa 


toric R 


UVever 


t 


Traces 


n engineer a new while the analog computer a differential 


The device put concept of measuring the output of a 
at process or system and feeding this 
intelligence back to control the input. 
The idea of automatic control is not new; 
expanding graphite when thé two human nature inciudes a strong urge 
materials were thrust into a furnace. todo what we must with the least effort. 
His pyrometer mechanically multiplied - _ So it isn’t surprising that mankind has 
this difference and indicated it with a used controllers of one kind or another 
for many years and that, industrially, 
ated degrees. E ward Brown and automatic control has been aroun 
hi Richard P. Brown, built this since James Watt invented the fly a 
small workshop into the Brown Instru- = governor to regulate the speed of his | 
ments Co., which bee ame a part of steam engine. 


Honeywell nearly a quarter of acer ntury long ago as 1784, Philadelphia 
ago. 


was the scene of a noble experiment 
ie The next major advance in the e volu- when Oliver Evans built and operated 
recording, since the production of a trem. rec eipt of the grain 
record is often the principal objective — “P to milling of the flour. And — 
of measurement where the need is to Joseph Jacquard exhibited an auto- al 
matic loom controlled by punched cards 


know exact performance over a period ae 
of time. Records may be needed as ar to used | today by mo moders 


operating guide for manufacturing 
process—a check on performance hing 
not only prov ides instantaneous in- have 
formation but al shows whi at tr : 


exists, so that corrections may be 


son, 


=. 


- tion of instrumentation was_ th: at of a continuous flour mill that was entirely 


The most important a and far-reac 

i 

prt come so > fast ‘that the 
pace of trying to keep abreast of them 


regulate the process. 
Once a process variable such as ce has been a dizzying experience. They 
been the inevitable solutions 


“perature, flow, pressure, frequency, 
problems caused by the increasing 


density, and the like could be meas-_ 
ured and recorded, the next logical complexity of industrial processes and — 
the need for greater production of a 


em in the art of instrumenta- 


ASTM BULLETIN: 


i 
— 
4 4 
ly 
— 
— 


uniform product at T 
The age of hes been 
‘anothe r fac ‘tor responsible 
upsurge. Until the emergence of el 
tronics, industrial instruments 4 e 
eithe r mechat anical, hydraulic, pheumatic 
or electrical. Mi any still are, and we © 
have by no means consigned them to — 
the serap pile. But with the advent 
of el 
added. New vi istas of accuracy, sensi- 
tivity, and speed were opened up. 
It became possible, with the develop- 
ment of “the vacuum tube and more 
recently of unsistors , amplify 
electrical signals which, although 
pable of being m me sasured, were previous 
too minute to be used it in recording and 
control. Transmission intelligence 
via electronics improv ed _communie 
tion. Process data could now be dis- 
patched to or from re mote locations 
either ove r wires or by microwave 
radio. In the field of computation 
electronics took up where the far — 
slower mechanical cale culating machines 
left off, giving us today’s high-epeed 
analog and digital computers. 
_ In this century, the manpower short- _ 
ages resulting from war intensified the 
for instruments and ‘machines to 
‘rve in place « of me n’s eyes, hands, and 


better, more 


ins. World War II 


ated the pace of military instrumen 
a elopment. 8 It brought with it radar, 
sonar, atomic energy, roe ke ts, missiles, 


accomplishments of the military, such 
as radar on ships and planes al- 
ready have filtered down to civilian life. 
Instrume ntation long has been recog- 
nized as a major tool in the relentless’ 
efforts by management to with 
rising costs, broadening complexity, 
and continually enlarging scope of in- 
— dustrial ope rations. In my opinion, it 
will an even greater in n the 


despers 
Machine tools with more pe power er, 

more speed, and more capabilities are 

being designed and developed all down 

‘the line. Some machines can now per- 

- form a variety of operations electroni- 
-eally, using instructions from punched 

‘cards or tape fed through 

Much of the burden in_ increasin 
= will fall heavily on such 


Iti is an age of innovation and change, 
and those who face it with open minds 
and an intelligent: willingness to 

“mount the that will inevit- 
ably arise will ones reap 


.ctronics new dime nsion was ¥ 


Bi there had been an increasing | demand b 


ant upon proc urement 


mittee working jointly with AISI 


It is known as a> 


Cc AB), in cooperation with ‘the stee 


industry, has been striving to have 


new molybdenum- bearing austenitic 
steel alloy. Over the years 
y 

the chemical indus try for special modi- 
fications of the AISI Type 316 alloy in 
an apparent effort to improve general - 
corrosion resistance. Usually a higher 
chromium content was sought, but 
_wide variations in the content of other 
elements also were in evidence. Since 
demands were not uniform, _modifica-— 
tions of the standard analysis usually. 
could not be obtained from warehouse 
stocks. Securing end products from 
- selective or modified heats was attend- 
lelays 


s- 
was surveyed to establish require- 


ue ments of Cr-Ni-Mo stainless steels, and 


sufficient demand from a substantial 
number of consumers, both large and 


apparent. special CIAB subcom- 


Stainless Steel T echnical Committees 
decided upon a _producible alloy that 
would more generally conform to the 
indicated requirements. 7 emic 

is as fo slows: 


D319 STAINLESS STEI 
HEMICAL C OM POSITION 


Manganese, max 


Phosphorus, max 
Sulfur, 
Nickel 

Moly 


Chromium 


17.50 to 19.50. 
11.00 to 15.00 
to 3.00 


~The designation, “D319,” was assigned 


by the American Iron and Steel In- 
“dev elop- 
ment” alloy, and was so 
pending the making of a tonnage st 


now scheduled for 1959. Tt was in- 


dicated by AISI that when sufficient 
demand develops, the new stainless 
steel would be designated “AIST Type 


ind used by the industry fall 
within the analysis range of D319. 


small, fora a new standard alloy became 


Engineers. Thi 


r Ce nt 


ip 


p 15 years of service experience 


ou 


son. 


Ni Si 


aink 


fiort to make an improved 


brought into commercial production a —_ characteristics and broader service util- 


m ity readily av: 


ilable on a commercial 


Not a Cure-All.— Those esponsible 

for the project suggest that users of 

Iv pe 316 or spee ial modifications 

thereof consider the use of D319 for 
corrosion resistance, avoidance of prod- § 

contamination, and ultimate ease 

- of procurement. . Bees ause of the many 
variations i 


_ conditions, 


Assurances for these should invari: ably 
be Sought yaa through individual 


_ for the use of D319 in Code construc Lp 
tion has been obtained through Spec = > 
Ruling, Case No. 1254, issued by the | 
Boiler and Pressure Vessel Committee “ 
of The American Society of M 
pproval is 
eply the 


anical 

covered 
by the follo » CIAB 
“Se “pte anbes r 2, 1 1958. Reply: ‘It is the 

: opinion of the Committee that a steel hav- _ 
el ing a chemical composition as stated in the _ 
inquiry and designated D-319 may be 
_ used for Code construe tion under all the 
rules applicable to Type 316 stainless steel. 

The allowable stress values for the regular 

Type 316 shall apply. The qualification 

Procedure and P erformance in Section 

for Type apply.” 


It Is —T 


any it has been de termined that eral j 
L anti: ally all of the prine ipal stainless | 
steel producers have stocks of D31é 
available—some in ingot 
form; in form, in both 


1anti 


Let It.—Where “Type 316 

‘normally is used, D319 may offer im- 
general corrosion resistanc 

It’s Code approved; it’s available; 


4% 8 use it! 


_G. He NPERSON, 


Advisory Board 


4) 

js all good. Actually, then, D319 is 

AS, The Project.—-Since 195 not a new and untried alloy, | 
— 
— 
— 

— 
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— 
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esti restressing oncrete 


Concrete 


neer were agreed that high quality construction was a paramount an. tg ade 7 
: _ Petrographic tests of aggregates, finish screening of coarse aggregates and & Through the : area cov ered by the toll- : 
_ semiautomatic batching plants were all conducive to uniform, high quality _ ; wi ay, more than 50 aggregate sources 
concrete. Strength tests were analyzed statistically for control of the ce- were by contractors = were 
ment content and analysis of operations. 
Production of prestressed concrete girders for over 200 bridges and pre- 7 In “the great here 
stressed, hollow concrete piles 1 for 90-odd bridges, presented many prob- 72 "were: no se rious problems of quality. 
Techniques had to be developed or modi- a bon analysis rev 
fied for testing fabric pads for bridge bearings, making tension tests of 7- ) 
wire control of stressing operations when both aggreg: ate ion when high- alkali 
cement was to be used. Field examina- 


_ tion of structures confirmed the fact 
i ih c. that the r reac tion xiste d and that it wai 
ay re service, to aid in dete srmining suita disclosed an excessive proportion of soft 
is now under construction a sy of aggregate sources. and unsound particles that was not 
toll roads designed to relieve some of the screening of coarse aggregates €V ident in any of the usual physical 
traffic congestion in the Chicago area. i at the batching plants to minimize varia-_ tests. Benefie iation by means of impact — 
These roads compose the Northern and excesses in undersize. rushing served to reduce the proportion 
Illinois Toll Highway, consisting of 193 se of semiautomatic batching p unsound particles to a tolerable 
miles of 4 and 6-line limited access owes - all paving concrete and most struc- amount i in the latter case, and selective 
"Under the general supervision of Statistical analysis of concrete both cases to permit use of different 
Joseph K. Knoerle and Associates, Con- strengths whereby the ce ment content materials without compromising the 
Engineer, 26 section engineers may be raised or lowered, de pending: desired quality. By use of the petro-— 
and architect sngineers “superv rvise con- - on the efficiency of ope rations. graphic test, a warning sign had been 
‘struction on nearly 100 construction and In addition, the “modern raised, pointing out potential weaknesses 


| 


supply contracts. All off-site testing adopte for 214 bridges includes the use or danger points and indicating the need 
and inspection is being done by three — of prestressed concrete girders, with 89 for caution and d further investig: ation. — 
commercial testing agencies under con- of the bridges supported on 36-in. ‘Normal physie: al tests we re also 
+t with the Toll Highway hollow posttensioned concrete _ piles, made, following standard ASTM 
mission, and all on-site work is per- jmtroduei ing testing and control pro- methods. Besides furnishing important 
formed by the section engineers. The cedures of a type not heretofore per- ata on the those 
consulting engineer exercises over-all formed on a large scale on any one 
control for the Commission, and pe r-  _It was realized that normal testing 
forms inspection and testing of the cedures would have to be modified for 
stressed concrete. phases of control of prestressed 
general, materials control proce- concrete, and several new tec chniques 
follow ste stand: methods on this we re fc ore: developed. JOSEP J. WADDELL i is Project ct Materials 
ome s tha Engineer, tor Joseph K. Knoerle and Asso- 
‘the re were no W ciates, Inc., on the Norther Illinois Toll 
give tone of the: aided. Conven- standardized procedures, were the fel- i Highway Project, where he is in charge of | 
tional requirements for concre te, for lowing: inspection and control of all materials for 
have been modified to include (a) How to make load-deflection the project. Prior to this assignment he 
prov of fabric pads for bridge girde held similer position with Palmer & Baker 
ty se of a petrographic test of aggre- ee -. (b) How to make tension tests of 7- en the Lake Pontchartrain Bridge and cther 
gates, and inspection of — in w wire prestressing strand works in Louisiana. He was employed by 
IS INVITED, either for publication ‘or for “Ee i in pre capacity at Parker, riant, on asta Dams in — 
the attention of the author. Address all te California, as well as on reclamation 
communications to ASTM Headquarters, (d) How to make compressive He ise a graduate of the Univer- 


first Annual of ares slump cone crete for a nd a registered Pro- 


When the specifications and plans were being prepared for the North 
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. 
. 

q 

— 
if _ 
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ds 


necessary proportioning 
‘mixes, “using the tri: al mix « 


One objective of the s epe ecifications 


been uniformity of concrete. U niform 
quality concrete is desirable in 
itself and ae in the most expe we 
ingredient, cement, may be effected = 
provided the quality is held at a level 
commensurate with what is 


i 
e variations in aggre egate i is 
sereen the coarse aggregate at the 
served to improve uniformity in coarse =7 Doy 28 Doy Class 
aggregate at the batching plant in much — 
ained at asphalt hot-mix pl: ants, and — . 
a aggregate uniformity has been conducive Py 
= to of concrete quality. 
4 _ As a further aid in obts aining uniform 
batching plants were specified for all 
paving concrete and for most  struc- 
= se rving two or more 34-E pavers, auto- 
mation smoothed out the irre gularities 
‘ere that would have occurred with manual 200 25 


a ope ‘ration, and also speeded up opera- = ity Fig. | 1.7 and 28- day compressive strength control charts. 


was only a small amount of concrete id 
construction, manual oper: ation was ‘ing of cer ntri uging and w vashing. It a program of statistical ana ysis anc 


permitted. is too early to make any statement as to control was set up whereby performance 
semiautomatic batching plant the value of the cement content was analyzed at intervals.? On the 


=a On those sections where there — 


“de fined in the spec ations as one in as results to date are inconclusive basis of these analyses upward adjust-— 

whic h bate “gee ights are lly a However, it is believed that eventually ments were made in the cement content 
cokes (or ba atch 'ron “ee :) se a test of this nature will become a part = when performance was poor and down- 
manually, materials are batched auto- °f conerete control. Such a test would — ward adjustments wer made when bt a 


matically and batches are — dumped be a step toward better concrete control ra formance was better than average. 


by providing control at the batcher and | = the case of poor performance, it was 7 
control, Automatic inte were  _™ixer at the time the concrete is made usually possible to discover causes and 
provided to — preve nt irregularities in instead of a month later as is the case orrect them — after the te mporary ; 
weighing and batching, and weigh when attempting to control concrete of an increased con- 
hoppers equipped w ith raphic means of the 28-day -tenthad beenused, 
Of control charts (fig Both anc 
of operations. All batching plants tatistcal Controt ive 
were equipped with electric recording P 
—- moisture wmlete in the sand hopper. ry In order. to evaluate the benefits of plotted on on these charts which provi 
control of osname these measures for uniformity and to a day-to-day record of performance, 
“make it worth while to the contrac and trends by which 


from the weigh hopper under manual 


sual 
tests—slump, air ‘content, unit weight, to assist in achieving this perforraance ‘analy 


ay 
ai experimental use was made of a test to ices ba 


200-mesh screen, and the other consist ‘Paveme 


Maximum water-cement ratio gal per sack of cement. . 
1 Tentative Method of of Test for Compres- slump, machine 


_ sive Strength of Molded Concrete Cylinders Maximum slump, hand finish, in 
C 39-56 T), 1956 Supplement to Book of = Maximum lump. structures, in 
ASTM Standards, Part 3, p. 190. 

 2“Bvaluation of C ompression Test Results : 
of Field Concrete,” Report of ACI Com-— 
mittee 214, Journal, Am. Concrete contractor shall use as much ce as neede 


+ 1955, p. 241. 


_ Entrained air, per cent of volume of concrete. 
3 Required compressive strength at 28 days, psi 
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oncrete, ‘mixed 
a semiautomatic was specified, 
for this purpose, including one that was eased. 
completely enclosed in a steel mill- -type prestres ssed 
building. — Lengths of beds ranged from ( ete required made it necessary to 
200 to 600 ft. In addition, girders for establish procedures for the control 
one bridge were postte nsioned at the. - materials and casting operations. An Re 5 
a and hollow concrete piles for 89 example was the control of stressing for ea f 
bridges were posttensione d, separate both straight and deflected strands in | 
plants having been erected | for these pretensioned girders. In the 
straight strands, dual control was 
effected in the usual manner by rv- 
the same batch. A probability table (a) the wire elongation and (6) the 


was included in the ations foreach ad necessary to produce this elongation, 
class of concrete showing the ave Me thods of fabricating ‘these membe shown by the hydraulic pressure 


hs compressive strength that would be followed conventional methods of the applied to jacks. Differences in tension 
different degrees of uni-  indust ry. However, it must be remem-_ indicated by the two methods were less 
nity in order to meet the require- —_ bered that the prestressed concrete in- — than 5 per cent. OR elease of tension in 
_ ments of a specified maximum number dustry has been growing rapidly and the bed, for girders with straight on in 
of tests falling below the specified — techniques are changing as more knowl- — only, was accomplished by merely ool 
stre ngth. Strengths shown in| this edge i is gained. This is one reason why the jac pressure, which 


leased all strands simultaneously ‘ee 
hae the case ¢ of de flee ted strane 


fications for pav ement te re- 
~ quired that at least 80 per cent of the 
tests equal or exceed 4000 si. Require- 
“me nts for structural concrete were 
that at 90 r cent of the tests 


ey 


more evlindersn me at ¢ ‘one from 


table varied in accordance with the inspection and | control procedures had 
— coefficient of variation, the n more — to be flexible enough to meet | changing 
conditions. Batching and mixing of 
a ave rage concrete were controlled in the same w 
the rest of the concrete on the proj 


nt jobs meeting the 


Pare 


ting i in a different manner. In general, 

procedure was to use SR-4 strain 

gages” generously during the early 

= in eac h unt, the 


-—@@@@4 


during, and after stressing. Load 
cells were also used, these bei ing atte ached — 
under the grips at each end. Once the Bs 
- stressing arrangement was decided upon 
and approved, based on the uniformity 
of distribution of stress in the strand 
as indicated by the strain gages, no 
further changes were made, and ‘the 
load cells were used for control, together _ 
= observation of elongation and jac k 3 


re of stress 


Sequence of 
Cutting» Strands” 


it was ay “there 
w relationship between curing, 
release of tension in the deflected 
strands, and the formation of vertical 
cracks i Ly the girders, between the hold-— 
= dow ns. To prevent these cracks, a 
the concrete the forms, concrete 
perature was maintained abov e50F 
and below 80 F for about 4 hr after which 
Section Near End of Gireet 3 to 4 hr. Field-cured cylinders, 
4 steamed with the girders, showed when 


_ 


; 
— 
4 
| = 
oY, 
Lae 
— 
— 


e and by jac k 


Sin, 4 in. Bc tolerances on the of 


in Steele ires each, a total of 96 wires per pile. 
Tolerances were as follows: 
(a) Unit tensile stress in wire: 
Pads as Required to Fit Cap 
Tt. Mold. Provide Sufficient Air (b) Loss of stress in wire after j: 
x ir asin 
Operate Vibrator at 3500 ing: 10 per cent in any one strand, or. 
“4 


104000 RPM. Provide o Spercentfortheentire pile 
jtength of GR Shafting Under a pressure of 150 psi, a high- 
Vibrolator DV-Series 41 4/ 
by 26in. tor Tompi ng Weight early strength cement-water grout 
i 
u 
Steel RiSin. inside Weight, 6in. Long the wires, and after 24 to 48 hr, depend-_ 
Split'on One ‘ing on the weather, the wires were 


Side Hose Clamp burned apart at the ring between the 
y noved. Any slippage of wires 
apparent when the wires are 
re) off, either at the center ring or 
at the ends. A fracture under stress, 
by a cup and cone tensile 
fracture, reveals a loss of stress. The 
amount of slippage of the wire in this. 
ae 
4 situation indi “f ites the magnitude of the | 


striped, cutting: the strands tions. Standard cured 
‘Standard cure specimens were 


was started immediately. Covers were 4 also made. The ordinary 6 by 12-in. 


Stressing Wire and Strand 


retained over the girders to prevent too- compression test cylinder is il-adapted Re Tes esting ; of the 0.192-in. wire for pos st- a 

rapid cooling of the concrete. to the zero slump concrete used in these tensioned piles was ac complishe d by 

 §$tarting at the middle of the bed, piles. Following the method developed conventional means, using 
“8 ‘the deflected strands were cut with <a the engineer for the Lake Pont- _ grips, and it presented no unusual prob- — 
acetylene torch, a ‘+h chartrain Bridge, which was based on lems. However, it was felt that there 

procedure used in a Western pipe plant, room for improv rement in testing 

3 by 6-in. cylinders were made on 7-wire strand. Testing consisted of 

_ vibrating table. This table, shown in loading the ‘yerin. diameter strand in 

Fig. 3, consists of a steel plate fastened tension until failure, and plotting a 

to an old tire casing which is supporie stress-strain curve for the de termina- 


) 1 ricity on legs. A small vibrator is attached tion of the 0.2 per cent offse t yield 
pattern of cutting. cylinder mold is attached on top. Con- The usual method oe gripping 
Inspectors were carefully instr ucte do crete is placed in the mold in sixlifts,each for tension testing is to socket the ends — 
y in all phases of the operations, and — lift being vibrated for 1 min while a in molten zine. This has beey — 
*, provided with the “Inspection Manual” weight of 50 lb is applied to the top. ir previously for prestressing stran4 or 
mimeographed, detailed instructic This amount of vibration and pressure apparently satisfactory results., 
covering inspection procedures. _ . is normally sufficient to bring moisture ever, personnel at the local P > Pon 
Holtow P Piles to the surfs the lift, which is rough- Testing Labor: , who were 
ened before the subsequent ‘is ing tests of the -vire and strand, felt that 
C Concrete components, for these these piles ‘keting with zine in the same manner 
were cast-in 4, +8, and 16-ft lengths i ina  §trength of this concrete, as allie ‘ted as for other types of cable would lead to a 
centrifugal pipe machine and, after by 28-day standard cured cylinder TS, le anne of the heat-treated 


a suitable steam curing period, were per- ave eraged 9160 psi with a high of 1 3,570. i strands, thus eal using the strand. to 
“a mitted to cool and then were sprayed —_ Less than 1 per cent of the specime ns mae in the grips and give erroneous 
clear membrane curing compound. broke below 5000 psi. The wide r: ange in 


results. Considerab le  experime 
They were next assembled into piles of strength is due more to the quality of work was therefore undertaken in an 

required length, nsioned, and the specimens than to variations in the attempt to develop a better method. 

grouted. ; conerete itself which was batched in In the procedure finally adopted, 

Batching of ingredients was semiautomatic plant, under close inspec- strand end was fluxed in zine chloride 
done in a semiautomatic plant and mix- _ tion. This conclusion rests on the in- - golution after cleaning in gasoline. Tt 
ing was accomplished in a pug mill type _ ‘spector’ s observation that the air pres- ow as then dipped in pure molten tin at 

YY mixer. Class R 5000 psi concrete was sure operating the vibrator fluctuated 500 F and held long enough to permit — 
“i specified, with 4000 psi to be developed Ww idely and that the small pneum: ae tin to penetrate the spaces between . ; 
before the stressing force could be ap- vibrator was extremely sensitive tothe the wires after which it was withdrawn, 

t plied. Strength of concrete prior to a pressure, the over-all result being cooled and redipped to produce a uni- 

ie nsioning was determined -_ means of considerable variation in the amount form layer around the strand end - 

of vibration received by the different much the same way thet wax candles 

3 Method of Making and specimens. are made. It was found that for = 


- Compression and Flexure Test Specimens in Stre 8 s bY. 4 inned end should not ex 
the Field (C 31 — 57), 1957 Supplement to of the ae Ges 


Book of ASTM Standards, P: art 3, 295. controlled by he ce in diamete r for best 
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DETAIL | in 
inside Diameter Steel Tubing 


Note: Finish Both Surtoces of 


Fig. 4. Experimental extensometer at- 
tached to ys-in. stand. 


Measurement of the total elongation: 

24 in. was the second problem. 

While the specifications prescribed that. verce! adjustment of Oi 

the elongation should .be de termined “@ to Accomodate 
as the per cent increase in separation Specimen 
i _ between the jaws of the testing machine, | 
Ww as fe It that a more accara ate “me: asure- ir 


Slot to Accomodate Yoke lin. wide by Qin. 

oratory by which measurements to 0.01 DE 


_ rather crudely made, the instrument per- a i 


formed in a very satisfactory manner. — 


Refinements are now being developed, 

especially in the manner of attac hing os application of the ae compressive of all operations by a stop watch was 

the extensometer to t) strand : and in load. This test was performed without essential to obtaining reproduc! ible 
f 


: 
3 


= protection of the ins trument at— the difficulty. The load deformation test results. — It was also found that slight 

time of fracture was soon discovered to be extremely v ariations in pad thickness, of the mag- 
The extensomet er for prow wing the sensitive. Load de formations were ob- vitude of 0.001 in., caused 
stress-strain curve is of stands: tained by measuring the reductions in ariations in the deformation under a 

facture, availabie for any testing ms thickness sulting from compressing given load, coe 


chine having & mic:oformer stress-strain 2. by -in. specimens pr rpendic ular to “Conclusions 
recorder. This instrument is, of course, the direction of lamination at a rate 


a I removed after the curve breaks over but = of 500 lb per min. The “zero” defor- As a result of experience to date on 
before the mation readings ata stre ssof this project it may be concluded that 


5 psi on the specimen, and the maxi-— _ the concre ‘te control methods used are 


load was 2000 psi. workable and effective. Statistical 


Bes aring plates for nie we ‘ssed concrete a he spec ifications required that the am: alysis provides a tool that is essential 
girders were required to rest on pad be tested in a machine with platen to this control. However, on this or any 
; 4 jormed pads, consisting of multiple lay- ne fixed in a parallel position. To measure project better control will result when 
ers of cotton duck impregns ited» and deformation of the pad under load, a is of concrete quality supplants — 

- bound with rubber into resilient pads, yoke was attached to the supporting the 28-day compressive strength test. _ 

or on brass wire-inserted asbestos cloth _ pl: aten, passing up and over the speci- Inspection and control methods for 

treated with asphaltic base impregna- ‘me nin such a way that a dial gage could  —— concrete are developing as 

iy 


t ion and compounded with a thermo- _ be mounted centrally between the yoke a the industry develops. Satisfactory in- 
setting elastomer. A minimum thick-— upper platen (Fig.5). Thisappara- spection methods were developed for the 
ness of 4%-in. was required. At the © tus, developed by the Robert W. Hunt stressing arrangements in the plants 
this paper was w ritten, only the ‘o., who performed this portion of the ing this project. 
cotton duck pads had been used. off-site testing, permitted one man to Testing of such specialized items as 
ae Pads were required to pass a per- observe and record deformation read- fabric | pads and stressing strand have | 
ymanent set test and a load deform- ings while the Specimen was being required: eonsiderable ingenuity in de- 


‘ation test. Permanent set was deter- | that ‘give 
by measuring the thickness _ Once the apparatus had been 3 


a2 by specimen before and after it was found that exact timing 

= 


—_ 
4 
— 
| 4 


asonable distribution of stress 
strand w like i ithout applying the stressing load at 


_ know what types of SR-4 strain gages 
used; what cement was used; and, 
a the strand was multiple, on ‘what 
was the gage applied—how many 


in one location. 


J. J. Wappet (author).—I don’t 


is made of field-cured test cylinders. 


Wappeiu.—The cylinders were 
cast in steel molds and were cured in- 


er 
know the particular type of SR-4 strain side _the enclosure with the girders. | 
gages weed; but were The enclosure these consisted 


error is on to the te set too ight to steam 
a the strand to straighten. 


ia as to de termine re lative ment knowl ing where to them— 


would be as many as or 12 Mr. I 


downs i in one girder; up over the harp- i ing or post-tensioning. . nE urope 

3 ing | frames in between; and so forth. “7 found that there was no prete ensioning 
It did this 12 times. There w as likely it was all post-tensioning. 

be a amount of friction Mr. 
al ‘ircumstances dictate the method used. 

_ On the Northern Illinois Toll Highway 

ce we did have some post-tensioned girders. 
- had one bridge with girders that 


is that on a long bed it was on ong ) agi were 110 ft long, post-tensioned on the 


- hauling them through a rather thickly 

Su Joint Pipe onsiderations in each individual case 

Research and De ee en a will dictate the type of stressing to be 
OW harton,N.J. followed. In general, for post-tension- 

2Concrete Testing Unit, Research and 

- Materials Division, Department of Public ‘ing you do not need the elaborate heavy 

husetts casting beds that are required for pre ten-— 

ou 4 3Chief Engineer, W. H. Hinman , Ine, ning. In a pretensioning yard there 
Gorham, loads of a magnitude of 1,000,000 
4Engineer, Ohio State Highway > > 
Laboratory, De of Highways, Co that have to be re sisted by the 

lumbus, Ohio -deadmen and the beds. In the case of 


In just what manner were they cured? 


However Strength of such specimens was not rep- 
main objective i in using these gages resentative. it takes a little judg- 


girders. The strand started high» _ like to ask the author which he thinks is 
one end; ; passed down over the hold- —_ the most positive method a: 


Wappett.—I_ think that the 


hart site mainly because of the difficulty of — 


congested area. I think that economic 


Mr. W. Cummines.*—You st ated 
that petrographic analysis or examina- 

_ tion of some of the gravels proposed for — 
use disclosed the presence of particles 
which were undesirable but which were — 
not detected by any standard 


4 in that area most of ¢ the aggregates aol 
 limestorie and dolomites. There’s quite 
a lot of chert. Most of these unsound 

- partic les were coarse cherts. _ They are 
but their specific gravity is low : 

their absorption i is high. 
freezing- and-thawing conditions when 
- they are wet, they will absorb water 
which will freeze ‘and cause pop-outs 
and so forth in the concrete. 
Mr. Wappett, (authors’ closure).— 


questions, and also prov ide 
_ information. In. regard to Mr. W ills’ 
stion relativ e to SR-4 strain gages, 

I wish to point out that the gage was of 
“a very small and narrow type, and was _ 
attached to one wire of the strand with 
an epoxy resin cement. Sometimes if — 

time was limited, Duco cement was used 
as it dries faster, but we found that the — 
resin was more waterproof and better 
Concerning Mr. Dubinsky’s question: 
_ Several cylinders were made at a time 
placed within the enclosure at a 
location where ‘the steam would not. 
— them as it came out of the supply 
manifole They were, ho 


ne 
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post-tensioning, all of the load is applied 
— to the hardened concrete and is resisted jy 
by the member being tensioned. There 
4) a is no force to be resisted by outside mem- 24 | 
— 
along on trand at the beginning of plastic riacement of the specimens if 
— along e strand a e beginning of plastic. Fiacement specimens } 
operation. applying these inside the enclosure was critical. In Mr. Wappett.—I am not a petro 
{ 
ff the distribution throughout sentative of the temperature within the 4 
\ 

— 
: 
| 
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By AW. “HUBER 


Pin- End Colum 


ul 


is given on of the design at the of end 


with cylindrical bearing surfaces. 
heavy loads (maximum 


These fixtures were designed for 


2,000,000 Ib) and simulate @ pin- -end condition 


-. one direction and fixed-end ‘condition in the direction at right angles to > the f 


_ The experimental part of an investi- 
gation carried out at the Fritz ae 


sive Properties. of 


End fixture 


| 


columns (1). column end fixtures 
ribed in this report were designed 
A knife edge asse mbly | previously had 
at the laboratory for the 


NOTE.—DISCUSSION OF THE 


Address all 
communications to ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 

1The “boldface numbers in parentheses 
paper. to the list of references appended to this 


the attention of the author. 


IS INVITED, either for publication or 


ORDER to test columns, 
fixtures are required. In general the moment (2). However, the knife edges The 


= end conditions assumed in theory wf 
must be simulated experimentally. eaeree: 


. . . 
Laboratory, Lehigh 1 niversity, 


= 

(3 presents an 

interesting design of hydraulic ally sup- 
ported end fixtures. These, too, were 

limited in application to rather low 

loads. Another design of end fixtures” 
is described by White and Thurlimann 
@ for the testing of very heavy = 
up columns under axial load (capacity ca 

of more than 3,000, lb). End 


is provided by approximate 


test of axially loaded columns 
columns under combined thrust and 


did not have sufficient capacity for the — 
tested in 


heavier sections to be 


and of line loading through an assembly of 


plates of subsequently reduced widths. 
application of these fixtures is 

- limited to columns tha at carry high loads, a: 

otherwise the accuracy of the test re- 


WILHELM HUBER, greduate of the Technische 
Hochschule in Graz, Austria, received his Ph.D. degree at 


Lehigh University, in 1956. While associated with Lehigh © 


University he played a major part in the development of the | “3 


_ project on Influence of Residual Stress on Column Strength and 
the Mechanical Properties of Rolled Shapes. At present, he 


is a design engineer for Gruen and Bilfinger i 


aa for arial on — 
q 


Main 

Column 


(a) base plat Me. (c) Assembly side view. 
(b) Fixture platen. (d) Assembly front view. 


Nore: Bottom are id ide with except for the bolt attachment of the fixtures. 


Ww ‘ill be influe by the end fixture is held by screws against the Cylindrical be arin 


ditions, crosshead of the testing machine while (f) Wedges. 
main requirements for the - the bottom fixture just rests on the (9) Base plate. 


base plate. Column base plate, 
Spills 


ere & ‘wide load range with a a - testing machine platform. The total ) 


“maximum capacity of 2 ,000,000 weight of 4538 All 
low cost, simplicity, the possiblity of | material used is steel made in accordance - 

‘adjusting for column imperfe sctions, with ASTM Specification with the Cylindrical Bearing 
and finally to simulate pin-ends for the exception of the cylindrical surface and ca This. consists of | steel, heat treated to 
direction of desired buckling of the bearing blocks. 70-80 le hs ardne: 
columns. _ A solution that satisfies the se The following elements make up the » The steel is an oil-harde ned tool steel 
“requirements was obtained by the _ fixture assembly. — (They are identified a ith a high carbon and manganese 
adoption of a cylindrical bearing sur- and dimensions are given in Fig. 3. _ content. _ The surface is machine fin-— 
face within an assembly of plates and An exploded view is shown in Fig. 4.) ished. The radius of the bearing sur-— 


wedg ges h could be used for Column Base Plate face is loc ated at the center of the 


ments. column base plate. This, then, is also 
— pl ate (See Fig. 3(a)) has slots in the location of a hypothetical pin, and 


os ~ Description 0 of Column End Fixtures. Be the interior for the bolts that fasten the actual column length can then oe 


previously for testing model columns site ‘sides are cutouts that serve as 
unde r condition. ‘Sue fix- anchorage for four bars which permit 
a relative movement of the column block: on al 
rolling on ‘the as the column plate with respect to the platen bearing and serves to distribute the 
bends (Figs. 1 and 8). The cylinder (control of eccentricity). The test load between the wedges and the small 
radius is made such that its center fe column i is welded to this base plate. __ eylindrical bearings. It was also main 
at the end of the column. Thus the ‘Fixture Platen treated to the same hardness as the main 
line of force will always pass through beds eylindrice al bearings and is constructed 
thesame point (Fig.1). This | platen (see Fig. 3(0)) has a froin the same tool steel, as well as 
close-up of the bottom end fixture se ries of drilled and tapped holes for having the surface machine finished. 


shown in Fig. 2, for an axia! column nine Adjusting —— 
test of a WF sec tion in an 800,000-Ilb 


testing “Bop and bottom surface is also attached to it by two -assembly consi s of wedge 
fixtures design. The screws. At two opposite sides all cylindrical bearings, a 


= — four small plates whic serve as an- base plate, space rs, tees and angles for 


shorages for the b ors that | permit location of the v arious 
entative pecification for Structur 
Steel for Bridges and Buildings (/ A7-5T), ment thet column bas 
1958 Book of ASTM Standards, Part 1. 


Cylindrical fixtures have been used to the fixture platen. At two in 


View 


4 


— 

— 

a 
4 
— 
wes 
— 

— 
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on of uneven be: or out-of- and 
Squareness of the column for the diree- bolted at the bottom (Fig. 5). — 
tion nornial to the direction of buckling. The alignment is first done geometri-_ 
This is done by moving the wedges and then checked by loading 
with tie bars that are anchored the elastic limit of the material. 
stiffened tees; the bearing block thus check is made by strain readings, 
bea until | prope per alignmei nt hy and plumb ‘bob or by t 
i achieved. The column can be consi Jia following adjustme nts can then be 


end condition is desirable because no lat- “Plumbness 
eral bracing will then be required fora Plumbness Fe af 


majority of column sections for a buck-_ | In the ‘of buckling —The 


ling test about the strong axis. ~ _ crosshead is raised with the test speci- 
fixture assembly is held together and the line of contact is relocated 


_ between the cylindrical surface and the | 


by side plates (Fig. 2). The lower side — 
bearing block on the lower fixture. 


plate in Fig. 2 holds the adjusting as- 


sembly together. The upper side plate In the normal direction.—The wedges 


‘in Fig. 2 is necessary for the column are: either raised as re quired, 
The upper screws in the slotted i — Fecent bas! 
are removed during the test and Wk 
the cylindrical bearing can roll on the "Fig. 5.— Column 
bearing block. A stud in the center of 
circular cutout on the upper side plate =, 


limits the total movement of the cvlin- © 
‘drical bearing. This prevents the col- _ head of the testing machine is lowered 


umn from tipping over when the load is the 1 fixture is attached to it, and ms 


accidentally released. head is taken to the de sired position. 


Column ‘End Fixture Design 5 base plates welded in position is brought — (Here also, it is not necessary to remove “he ; 


fixtures were designed for a vertic ally, is rolled under “the the load completely on the specimen.) 


maximum load of 2,000,000 Ib. The “upper fixture, and by 7 means of the | typical column test setup is shown — 
main cylindrical bearing and the bearing pk: ate Is attached in Fig. 6, a test of a 30-ft column 
block in contact with it were constructed this fixture with bolts. Finally, the 4 (14 WF 111) in the 5,000,000-Ib testing _ 
ial tent steel heat- treated to bottom is” rolled. underneath at in Beth- 


elastically. All other parts were made — 
of untreated steel, ASTM Specifica- 
The bearing stresses along the area of 
pecs t of the cylindrical and horizontal 
surface were calculated by the equations 
of Hertz (6). (Both contacting sure 
fae es are to have equal modulus 
and Poisson’s ratio 


4 


is the per linear 
2,000 
r, radius of the ey surface 
E, the modulus of vane ( 


30,000,000 psi). 


* 


Biv en 


2. 15 
The setup and _ alignment 
fixtures and test specimens is as fol-— 3 
First, the “upper is 4 


‘Fig. 6. j 
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Loading 
= Unloading 


4 


Axial Strain, €, microinches oer in, in. 
> 


The e object 
was to find out if any appreciable end _ 
vr restraint is provided by the fixtures as 
they roll on the platens during column 
deflec ‘tion since this restraint should 
be so small that it can be safely neg- 
jected. Two different tests were made - 
mi to check the performance of the fixtures. 
Bis! ‘For a check of the lower range of bg 
loading, a test on an eccentrically loaded ce 
eolur 
range. 
with theoretical predictions in Fig. 7. _ 
The load-deflection relation at mid- 
ao is show n in ‘Fig. 
rotations of the low er ¢ olumn base 


a ple te is shown as a function of the load 
Fig. 7(6). (Due to elastic deforma-_ 
at tions of the base plate it is necessary 
tt retighten © the screws holding the 


base plate to the plate n. If this is done 
at 100,000 lb load interv als the relative 


column base plates and the fixtures 


that 
no ap} pprecis able re 


7 
the fixtures. A restraint would 
_ reduced the magnitude of the deflections 


2. To test the fixtures to 75 per cent 

f their theoretical design 
second test was performed. The se 

is shown schematically in Fig. 8. A 
ei short specimen was centered between 
4 dynamometer for me: suring the force 
was fixed eecentrically 

“ fixtures. Thereby an additional axial 
force and a moment could be applied 


and bending strains——determined 
Messurements were made by level bars _ 
attached to the fixtures and dial gages 


; ml are shown in Fig. 9. ~The axial 
load is plotted versus the axial strain 


956) 


Results of eccentric tend test of 12 WF 50 column. — 


was performed in the elastic 
The test results are compared 


Ja). 


.—Test of ond fxteres 

ig. 
the fixtures. A jack connected to a from the 


between “the end rotation for variou 
load (450,000, 800,000, 1,150,000 and 
1,500,000 Ib) on Figs. and 9(c). Column Research 

and the deformations—e rotations The theoretical curves (under the as-_ 
sumption of a perfect 
shown, 
While the experimental show tion. The work was carried out at 

between base plates. The test re- some scatter, there is little difference 

een 
"a axial loads and the theoretical curves for _ 


0001 n 
Top and Bottom 


End Rotation rodicns 
“Results | of en end stare tes 

observed ly upon application 


of moment. In order to obtain a nume 
al estimate of the resisting moment a 


% maximum test 1, 500,008 lb this 
more ent was 


0 by 10 in. section, the be Aram strain 
“amounts to 1 per of the axial 
strain. The actual resistance was less 
all loads and small deformations. 
addition, the test condition was_ 

4, more severe because of the shortness of 

the specimen. A slender column is 
“expec ‘ted to exhibit even less resistance 

to rotationsoftheends. 
An inspection of the bearing a 
after the test did not indicate any per- 
Finally, it is cone ded that 
fixtures have negligible end restrain 


presents part ol of 

studies made during the course of & 

3-yr research progr: am on the influe nee 

of residual stress on: column strength. 

_ These studies are sponsored jointly by 

Council, the 

Pennsylvania Department of High- 

ways and the Bureau of Public Roads: 

and by the National Science Founda- 
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moment (cale ulated 
“jack load) is shown as 
f bending ain and 


atues of axial — 


pin) are als 
gener if 


2 the Fritz E ingineering L aboratory, Le- 
the curves for the different high University, Be thlehem, Pa., under 
the direction of Lynn S. Beedle. Wil- 
liam is direc tor of the labora- 


| 


am all 500 000} saverage Goges Sona $100 000; fy 450000 
— 
q 
&§ 
— 
r 4 
5 
{ | 
| 
— 
i" 


hi we provide Le- a) A. Buber and L. 8. Beedle, “Residual 42, p. >. 968 (1942). 
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Errera, engineer of tests, and of Kenneth Proceedings, Soc. Experimental . rE: ‘Paris, “Testing of Columns with 
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HE problems associate will also voted to the stability of and the of ‘Dornt 
1 adequate ev: ‘aluation of the | perfor- lubricants meeting the proposed by Fenske‘ and others. 
of gear lubricants have become Service GL-4 classification as measured = “Most laboratory -bench oxidation tests” de 
more complex in recent years. Today the laboratory test. spat consist simply of heated glass tubes or 


average vehicle delivers more horse- cylinders containing a given volume of 


power and operates at sustained higher Test Methods lubricant where air or oxy is bubbled 
speeds than did its counterpart of afew Pe troleu ‘um technologists have long through the liquid at a prescribed rate. 


years ago. Design changes have been _ been faced with the problem of employ f= Catalyst in the form of oil-soluble metal _- 
made apply greater stresses tothe ing laboratory procedures which satis- salts, metal coils, pieces of metal are 
oil than had been encountered pre- cy fac torily predict lubricant behavior Za generally present. The particular test 
_ viously. A demand for greater load- service. The large number of labora-_ conditions utilized are generally for the 
carrying capa acity has resulted from tory oxidation tests in use indicates that 4 purpose of accelerating hy drocarbon deg- _ 
trends. same fac tors no one test has received universal ac- —_radation rathe r than sitaulating the 
brought about an inerease in trans- ceptance. This is not surpris sing since environment i in 
mission and differential temperatures so oxid: ation of lubrica ants” is depe ndent bi 
that present-day gear lubricants are upon any external factors which are 
quired to have a high degree of resistance difficult to duplicate precisely in one difficult to 
i oxidation. The latin i. test. Those tests which have — gear lubricants, particularly those which 
work the oxid: lation been wide ly use d include the Sligh contain additives. 


s—an dation test Indiana oxidation test data 


whien Da t received the ne degree at 
of as that rier upon we: 


and load- capacity. Straight 


against were used in the 
srity of the experiments. A laboratory 
oxidation test which has shown correla- MS. is group of the 
tion with limited field test work will Group in the Department 0 of Research and Development of 
_ described. Both laboratory and field [gem ‘ dal! Refining Co. and has been concerned with the ches istry — 
test results are presented to demon- _ 
strate the correlation. Some coverage : 
* Presented at the Annual Meeting of the 
National Petroleum Assn., Atlantic City, 


N.J., Sept., 1957. 


. 8. Sligh, “An Method for 
on The Stability of Mineral Oils,” 


— 


Proceedings, Am. Soc. Testing 24, 
Part LI, p. 964 (1924). 
P. Barnard, E. R. Barnard, T. 
Rogers, B. H. Shoemaker, and R. W. W ikin, 
“Causes and Effect of Formation in 
Motor Oils,” SAE Journal, Soc. Automotive | 
Engrs., Vol. 34, May, 1934, pp. 167-181. WILDRICK HART, in 
R.'W. Dornte, “Oxidation of White Oils, Il Refi 
Chemistry, Vol. 28, pp of Research and Development ° enda e ning 
4M. R. Fenske, N. 


*F “Controlling Oxidation Stability,’ 
Industrial Engineering Chemiairy, Vol. 
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ot 200 Fare 
eral oil SAE 90-140 gear lubrie ant 
the same product compounded with two 
different inhibitor systems. Under 
these conditions it is not possible to aie 
ferentiate between the oxidation sta- 
bility of these gear lubricants. Lower- 
_ the test temperature to 300 F, which | 


more closely approaches the most severe 


field operation conditions, still does not 
dist inguish the stability of one produc t 
from another. Field test and other lab- 
_ oratory data to be reported later in this = ng 


'ycling Oxidation Test 
ecause of the failure of the. classical i 
type of oxidation test to separate 
Maya ferences between gear lubricants, a new 
procedure was developed. This test ee 
was based upon simulating the oxidative 
conditions and environment experienced _ 
by a gear lubricant in the field. The 
very simple apparatus for this test is 
shown in Fig. 2. It consists of a 1000-m] 
three-necked flask fitted with a ther- 
mometer, stirrer, and a capillary vent 
tube of approximately 1.0-mm bore. 
pe omy Heat is supplied by a conventional elec- 
_ ts tric mantle. The stirrer is positioned 
‘near the liquid surface to provide maxi- 
splashing and aeration such 
would be provided by running | 7 
Approximately 600 ml of | gear oil is 
charged to the flask for each test. ee 
2 The ‘est is operated under cy clic | 
temperature conditions where the gear 
lubricant is maintained at 300 F for4 hr Fig. 2. —Cycling oxidation test apparatus. 
followed by a 2-hr shutdown period. 
Heat and stirring are discontinued dur- 
ing the shutdown cycle and the gear 
lubricant permitted to cool to equilib- 
rium temperature. _ . No air or oxygen is 
introduced into the liquid other than 
that which breathes into the flask a 
“the vent tube during the cooling « cycle, 4 
This alternating i is easily main- 
tained by an automatic program control | 
permit continuous operation. 
A catalyst i in the form of an oil-soluble 
iron salt was employed. 
~ metallic ¢ atalysts such as coils, filings, 
machined portions of transmission 720 140 “160 It 
Data from the cycling oxidation test 
Procedure for three gear lubric 


additive A is slightly which laloratory est data 


— Viscosity Increase at 210, per cen 


“stable and the gear lubricant containing ar 
the straight oil. Oxids a- tinent to this discussion. the first, 

tion was conducted for a total of about the spiral-bevel differentials of a fleet 
168 hr, which is the same length of time _ of semitrailers used in gasoline bulk haul early as 
"eagles ed in the Indiana test at 300 F ~ operations were used. A comparison miles. The inhibited oil ran for 100,000 
_ where no advantages could be deter- "was made of the oxidation stability of miles with only | a | minor increase in the | 
Ww the: use the straight mineral oil and the straight ity. 


aid 
we | 
4 
et 
~<a 
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210, percent 
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Viscosity Increase at 
iscosity Increase at 21/0, per cent 
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Laboratory Test Data for API TService 
was found that more severe conditions Gear Lubricants 
ingdevelopedinthegearcasesof 
= model vehicles and that more ade- ‘he oxidation sti tability of multipur- 

oo a inhibition of the lubricant was de- pose _ type gear lubricants has also bee 

in the cycling oxidation test at nized by r oxidation 

_ which has been dese ribed was developed 300 F. A base oil in the SAE 90 range 


using the = sults of the field competed = Summary _ 
test to aid in setting up a correlati n. meet the requirements of ‘the <i rn fa ee 
Further work produced an inhibitor sy specifications.6 A second gear 
ter m whic h markedly extended the lab- lubricant formulated ‘from the base oil 
contained additive D in an amount 
requisite for the propose d Multipurpose- 
sed in a gear case st has 
_used in a long distance motor freight op- L-4). viscosity incre ase cae. ld 
er ation was conducted. In Fig. 5 hibited by the MIL-L-2105 type ge ar ___ been shown to correlate with field ex-— 
perience with inhibited straight 
shown the average viscosity increases at iubricant was only slightly greater than 
the il, as she Fic. 6 oil systems. It also indicates that the 
with test miles for the three lubri- 8. proposed Multipurpose- Type Gear Lu- 
cants for which eycling oxidation test However, the lubricant containing addi- ts (API Se GL-4) be 
have been presented (F ig. 3). tive D was appreciably less stable. This i 
stable to oxidation than the curren 
Again the straight mineral oil showed a greater susceptibility toward oxidation In of 
rapid i increase in viscosity within 20,000 is also apparent from the amount of temperatures and 
test miles. The oil inhibited with addi- Ve. sludge eae agl during these tests as f Is. thi fact hich ld 
ta Whe erentials, this is a factor which shoul 
tive showed some improvement I 


not generally approach 300 F, neverthe- 
these test data up the need 
for careful field study to determine 
whether the advantages of these addi- _ 
tives in reducing wear may not be mir 


receive further attention. 
still exhibited an undesirable degree of In developing new aciditives such as 


thickening at 30,000 miles. The oil in- additive D, the major emphasis has been Ackn 
hibited with additive B | ‘accumulated upon greater chemical activity so edgment: 
70,000 miles with practically no increase to enhance their load-carry ing The authors would like to take 
in viscosity. These data substantiate ‘ity. It may be this ver y acti i 
the prediction of the laboravory oxida- -ontributes towarc their greater ease ‘tion to the Kendall Re fining Co. for per- 
tion test with regard to the relative sta- xidation. Ex ents have demon- mission to present this paper and to : 
bility of these three gear lubricants. strated he I. L. Lawrence, C. E. Hulme, J. P. 
300 McKittrick, and J. Brenneman for their 


q 325 * sae Although it may rbe le gitim: ately cooperation and assistance in obtaining 


MIL-L-2105, Military Specification, Lu- 
-bricant, Gear, Universal (April 7 7, 1950). argued that actual service conditions do material, 


Oil +Additive D(AP! GL-4) 


xp 


Hours 


test. 
ee 


fa 6. —Cycling oxidation test 
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atigue Tester® 


Equipment has been developed for reverse bending fatigue at elevated temperature in vacuum. f 
Large strain amplitudes at low frequencies are used to produce failures in approximately 10° yne uses two oscil: 
we A major problem in the design of such equipment, the transmission of motion through 
Eh @ vacuum seal, was solved by the use of a magnetic coupling driven at the resonant frequency manent magnets on the outside of the a 
of the specimen. Two methods of vibrating the specimen were developed. One arrange- vacuum chamber while the other em-— 
. ‘_ ‘ment uses two oscillating permanent magnets outside the vacuurn chamber while the other = ploys two electromagne ts excited alter- 
employs two electromagnets excited alternately. Provision has been made for automatically nb 
stopping the test when a crack has developed through the use of a thyratron circuit. Fatigue : 


nately. Each scheme was found suit- ; 
able for the purpose and each had Es 


data are presented for type 316 stainless steel in a vacuum me 3 X 10° mm of mercury ae 
a range of stresses at 1500 F. tain advar tages disadv 


1, consists of a horseshoe pe rmanent 
operation of aircraft structures at high —— oscillating permanent magnets exteri 
aerodynamic » he: ating te mper ‘ratures has \ acuum chamber and driven by an 
stimulated interest in studies of — hut eccentric. Tuning of the driver to 
high-strain amplitude loading at Seal ney of the specimen is 
vated temperatures ‘which result Thyratron socomplished by means of a variable 
fatigue ens of 10° eyeles z speed torque converter. The amplitude 
Since materials in such uses must serve | of vibration is set by of the 
in environments, both liquid 
gaseous, for whisk. the re is no back-— At 
ground of experience, a program has men type of mecha aniem is drift of the center 
of vibration. By orienting the 1 ets 
been sturted to study the effect of hat tl ile h 
vironment on high-temperature fatigue te! _ that the interior one is repelled by the 
: _ other two, drift is minimized since the — 
specimen seeks a position of equilibrium 
between the driver magne ts 
a: nter of vibration is set at the start of — 


for suc testing. the test by shght adjustments of the 

ing a magnetic coupling. Equipment vantage that it must be stopped for a 

has been developed adapting this oli _1.—Schematic diagram of fatigue justment of the er litude and center of - 


ciple to fatigue at 1500 F in vacuum ing I drive. Vibration, 


which is to serve as the reference for 


comparison with other env 


The is gripped i in upright M.R. ACHTER, received his D. Se. i in Metallurgical Engineering 
osition inside cy vacuem Carnegie Institute of Technology, 1951. Worked on reactor 
3 ig enclosed i ina materials problems from 1950 to 1953, at Westinghouse Atomic 


‘ad Power Division. From 1953 to 1955 was’metallurgist at Office _ 
resistance furnace, Fig. 1. In the design of Naval Research. At present is Head, High Temperature 


of equipment for testing in controlled Alloys Branch, U. S. Navel Research Laboratory. 


tion ‘through VE acuum-tight s seal is a 


“major problem which was solved by the 
ods vibr: wae G. J. DANEK, Metallurgist, High Temperature Alloys 

4 uf Branch, Metallur y Division, U. S. Naval Research Laboratory, 

NOTE. _DISCUSSION OF THIS PAPE R 
IS INVITED, either for publication or for Washington, D. C., graduated from Loyola College, Baltimore, 
the attention of the authors. Addressallcom- with B.S. in emistry in 1950. For two years he served 
munications to ASTM Headquarters, 1916 [7h i ye as Instructor in the Department of scene and Chemistry, — 


Rese St., Philadelphia 3,Pa. he Naval Postgraduate Schooi, Monterey, Calif. Since 1955, 


r 
Presented at the Sixty-first Annual Meet- .D R h Laborat 
of the Society, June 22-27,1958. anek as at the U. S. Naval Research Labora tory 


boldface numbers in parentheses 
whe to the list of re eferences appended to this — 


pape: of 


7 ature, Vacuum, and | Controlled-Environment 

+ 
Ty 

‘Ss 
— 
4 


~ 


Driver Electromagnets. 


Permanent Magnet 


{on Specimen) 


ler 


Low 
Frequency | 
Signal 
Senerator 


The amplifier is a current, 
transformerless electron circuit 
_ which has a flat output down to 1 cps 
but cannot be used at lower frequencies, 


ies 


Me 2. —Fatigue tester Hiustrating the mechanical drive may be 


magnet drive. 


Electromagnet Drive 


a The position of the magnets for the 


ele ‘ctromagnet drive is shown in Fig. a 
As in the mechanical system, . the vibra- 


~ tion is stabilized by orienting the speci- 


so. ‘that it is re by the 

schem: ae iring diagram is shown 

in Fig. 3. _ The a-c signal from a vari- 


able frequency generator is amplified and i 


passed through opposite ‘ly oriented sili- 
con rectifiers causing the electromagnets 
to operate 180 deg out of phase. Ad- 
jl of amplitude are made at the 
start of the test by means of the fine 
gain control; adjustments of the center 
Ht of vibration are made by the specimen- 
eentering control. which changes 
relative strengths of the two electro- 
optimum stability it was 
that the distance be tween poles ¢ of the 
permanent magnet should be about >a 
same as that of the electromagnets. 


usable flux output of the = 
; i magnets is limited by the strength of the 
specimen magnet. If the electromag- 


>= ts are much stronger than 
pe rmane nt ms urnet, 
_ of repulsion will result and the specimen 

drift to one side of the center of 
__- vibration. It is also necessary to match 
the strengths and sizes of interior and 
exterior magnets n the mechanical 
drive sy stem, 
oC. ‘sing the 30-g permanent magnet 


~ shown in Fig. 1, an amplifier output of 


15 w is needed for the largest amplitude 
sufficie nt for the” 


tests while 0.6 w 
smallest amplitude t usec 
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attraction instead 


at any frequency from 0 to 7. eps. 
ae ‘However, the electromagnet drive has 
sn the advantage of being suitable for high- 
frequency work if certain control sy e- 


tems are ad ded, as ained later. 


shown in| 


Details of construction are 
F igs. 1, 2, and 4. The furnace is of the © 
split type e and can be swung away to 4 “D ‘ls f 

permit rapid cooling s t 1e crac etails o specimen geom- 


of the apparatus. 

Nomin 
Inconel is used for the vacuum chs umber Fig. 5. 
and grip assembly. Although an in- imensions are 


= verted position would help to stabili _ duced section width, b, and 0.050 in. 


Fig. 4._-Specimen 
and grip assembly. 


center of vibration, the specimen kness, d. The 
gripped i in the upright position as shown = oly, shown in Figs. 1 anc consists © 
in Fig. 4 in anticipation of the use of of an and rod to which 
liquid environments in the future. The magnet attached. The 
_ grip assembly, also designed for use in =o 124 in. long from the oe ian 
liquids, employs Inconel rings foreed to the top of the magnet 
down over a split cone to provide secure 


clamping which can easily be d dis- 
_ assembled by removal of the rings. A devi ice, to thy 
e the rmocouple bead is wired 
= the » specimen just below the minimum 
evi y 
sg cycle the specimen extension rod ae 
each contact, Fig. 1, completing the 
circuit. As a ¢ wack. is formed, the 
natural frequency of the specimen falls, — 
and since it is no longer in resonance w ith 
the driver, the amplitude is reduced to | 
_ the point where contact is no longe a 
made and the,thyratron circuit inter- 
rupts the power to the equipment. 
there is a tendency for the center of © 
vibration te drift when a crack starts to 
form, two contac acts are required to pre- 
vent the possibility of premature ter- 
mination of the test. 5 These contacts are 
_ made of 5-mil diame ‘ter piano wire which. 
it has been determined, do not affect 
the amplitude or frequency 0 of vibration. 


Fig. 5.—Sheet metal fatigue specirmne 


_ 
a 
a 


a All tests were run at the resonant fre- 


quency of the specimens, which 
from 264 to 298 cpm. _As shown i in Fig. 7 ite 


“decreased as the amplitude i is ine reascd. Pe. 
_ In order to test all specimens at approxi- 


mately the same frequency, it becomes 
necessary to select a 


tion. In this series of preliminary te sts, 
extreme care Was not 
achieve the same frequency for each 


Bsc: the system is ; pumped dow n by 


pump to 3 X 107° mm 


mercury; the furnace is brought to test 2 on 
temperature and the pressure again is is For this reason, in of 
allowed to reach 3 X 107° before the 
test begun. It has been found 
that operation at this pressure results — 
in bright specimens of type 316 stainless or 
steel at 1500 F. While readings sare 


being taken by means of the telescope 

_ shown in Fig. 2, the amplitude is in- 
and the driving mechanism is 
tuned to resonance, which is considered | 
point of amplitude as thé 
_ frequency is varied. A stroboscope is: 


used to measure the frequency of vibra- 


amplitude that results as the oscillator 
is changed to find the point 


resonance. 


amplitudes results in fiatter curves and 
_a shift of the resonance point to lower 
frequencies. 


tion is reached, the automatic shut-off 
is turned on by advancing each contact — 


0.025 in. beyond the point w it first. 


hen 


Stability of vibration 
found to be better when ope’ 


3 
higher stresses, as can be understood by 


reference to Fig. 7. On the right-hand 
side of these curves, the driver frequeney 
_is greater than that of the resonant fre-— 


quency of the specimen, and as the 


high stresses where curve 


flat, the amplitude remains constant 


Ww ithin 1 per cent for most of the test 


Mg Bow ever, at low amplitudes, due to the | 


and results in early 
‘rmination of the test before a visible 

268) 


heavier tuning 
weight for smaller amplitudes s of vibra- Fea 


exercised to 


tion. Figure 7 shows the variation of © - 


In accord with theory 
(2), the increased damping at “larger — 


When the desired amplitude of vibra 


until a crack is initiated, at which time — 
there is a sharp decrease in amplitude. 


a 


Resonant 


rig 


successive approximation 18 requiring 
tedious numerical operations and graph- 


present inv estigation, tests were limitec 
to relatively high amplitudes where 
there is a greater constancy of stress. li A considerably shor ter procedure, 
it should be desired to use this equip- suitable for the conditions of the pend 
ment for low-stress, high- frequency i investigation, was deve loped using the 
work, it would be necessary either to curves in Fig. 6. If it is assumed that. 
_retune the driver periodically or - at a given amplitude of v ibration the 
velop a feedback sys tem that Ww ould stress is independent of frequency, Eql- 
automatically: it _in resonance. may be written twice, , the stresses set 
mec chanism equal to each other, and, in prineiple, 
such as by Welch W ilson M, may be computed direc ctly. Since 
-eould be used to hold amplitude con- this would involve ‘the use of 
stant. differences of large numbers, resulting 
~ large errors, the method of successive 
Calculations ot ials was used instead. The stress at 
i 
Epremian and "Mehl (3) have de- 


given amplitude of vibration is 
ed a method o ating t puted at five frequenci ies for each trial 
in a vibrating reed, which applie value of M,, using the values for tuning 
the case le ods the f 


_ weight read from the five curves of Fig. 
wr... 


6 Tit trial value of M, which yields er 
11), Al) | a group of five stresses whose values 


be 


are the most nearly identical is taken as 
the correct one. As an example, the 


mass 0 magn Ib p 

mass of tuning weight, Ib per 

M, = effective mass of specimen and 

A= amplitude of vibration, in., 

E distance of mass from reduced 

section, in. 


= frec uency of vibration 


‘The subse ripts t 


pr respective ly, to the magnet, ae 
and specimen and rod. 


All quantities may be measured 
- directly except M, w hich may be com- 09 5 
puted by determining the shape of 
bending curve of the v ibrating specimen 
and integrating numerically. Since the 

shape cannot be determined directly, it: 
was calculated by means of the Stodola | 
construction as expk ained by Welch and 
W Wilson (1), : a method a series 


An 


220, 240 


300 
7. —Half amplitude t versus frequency 
levels. 


1 058, 


tT 

| 16 17 18 19 20 21 22 23 24 25 

at resonance for five tuning weights. 
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Stodola construction | gives a value of 
M, of 6.12 * 10~° lb per in. per sec* * for 
an amplitude of 2.02 cm and zero tuning 7 


ee weight, while the method outlined above 


leads to 6.0 X 10-° at 1.85 and 2.65 
em amplitude. Since i in the present case 
the specime asse and ore contri- 


this in would in an 
error in stress of 0.5 per cent. An addi- 
tional advantage of this method is that — 
= is not necessary to ) know the elastic 


would be necessary for the Stodola 
me thod. However, in both these meth- 
ods, M, must be determined for eac 
temperature and materi: ul employed. 
Therefore, , the trial value method 
quires that calibration curves such 
shown in Fig. 6 must be repeated for 


Errors in Stress ess Calculation 
~ Conside ring the te ‘rms in Eq 1, an 


estimate of the maximum error can be 
made. The amplitude of vibration is 

s to 0.001 em and is reproducible to 
0.005 em, which can contribute an error 
0.2 cent. U ing 
y ist rea 


“ent in “Length and 1 mass” 
errors are negligible except for 


effective m: 188 of the specime n assembly 
which, as discussed previously could 


_ 9.- —Crack in failed stainless steel No. 316. 


100 cycles at 39.4 X 10° psi. (« 100) 


is gene rienced ated temperatures. Figure 9, w 


fatigue _ testing. Since fatigue studies — shows a typical crack in a failed speci- 
at relativ ely low temperatures show a men, points out the type of study that 
large effect of environment (4,5,6,7) it is be made of surface rumpling, prob- 
expected that the present sensitivity is ig ably substructure formation, which pre- 
sufficient to evaluation of : atmos- 
mechanisms are used, the gy ll _C. Yingling and 8. J. } McKaye 
are comparable and indicate no great ‘sided in the design and construction 
difference in deformation character es _ of the equipment, and C. D. Carpenter 
istics. How ever, since it was found that designed the automatic shut-off. oe This 
the vibration could | be controlled more Program was Supported by Bureau of 
ace ceurate ly and ¢ nes: by Aeronautics, Code NP. 


contribute an error of 0.5 per cent. can ade ted readily to elec- 
These sources of uncertainty combine to tronic equipment, it is considered that 
result in a maximum error of 1 3 r the electromagnet drive is better >. 
in calcul: ated ‘stress. for life New igh Temperstre ations ‘thes 
Results and Discussion In vacuum fatigue, no appree ‘able Am. Soe. 
d ata in Fig. 8, w hich addition to environment studies, this 
summarizes the operating experience at equipment may be used for metallo- New "York, N.Y. p. 51 (1956). 
500 F for both the mechanic ‘al and graphic investigations of fatigue dam- a E. Epremian and R. F. Mehl, ‘ ba: . 
ectromagnet | drive, indie ate | no more age and crac tion and Statistical Behavior of Fatigue Prop- 
erties and the Influe nce of Metz allurgi- 
-- cal Factors,’”’ Symposium on Fatigue 
with Emphasis on Statistical Ap- 
i h, Am. Soc. Testing Mats., pp. 
-54 (1952). (Issued as separate 
Publication ASTM STP No. 137.) 
N.W adsworth, and N. 


(2) J. 


©= Electromagnet Drive 


in C opper, Philosophical Maga- 

os zine, Vol. 1, 8th Series, No. 2, Feb., 

(5) Carl Benedicks and Robert Harden, 

fay 1 xperimental Researches on ‘Wet- 
ting Effect’ and ‘Liquostriction,’” 
Arkiv fur Fysik, Band 3, No. 22, PP- 

(407-440 (1951), 
(6) H. J. Gough, “Corrosion-Fatigue 

Metals,’ Journal Institute of 

a, ol. 49, No. 2, pp. 17-92 (1932). 

H. J. Gough and D. G. 
ot : “Atmospheric Action as a Factor in 
Fatigue of Metals,” Journal Institute 

Metals, Vol. 49, No. 2, ‘PP: 


to failure for pre Pee No. 316 at 1500 Fi in wate, 
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Fig 8_Stress versus cycles ie. 


1, Since the material is being strained of a servo-mechanism being developed _ m make as to why we do not use has - 
_ beyond the elastic limit, would it not be for this device, but it is often difficult ? static calibration. It Ne been de-— “ 

“more accurate to consider strain chet obtain the accuracy and stability _ termined by other workérs and con- 

__ independent variable, rather than stress? necessary in such a device. ! would Also = firmed by us that the bending curve in 
the authors considered cali- like to suggest that in interpreting the is different from a_ st: 
% — data the author use measured strain bending curve resulting in a diffe ai 

in produced by instead of calculated stress as a criterion stress of per “cent. or this 
various “of ‘ation of cof the performance. Such calculations are ‘Feason we have made our stress measure- 
Permanent magnet? Bee physically unrealistic and have no real ments dynamically instead of in the 
G. J. DANEK (euthor): _We f feel meaning for flexural members operating manner. Mr. Dolan men- 
- that at high temperatures stress relaxa- a at high temperatures. The material tioned the fact that it would be difficult et 
occurs and static strain measure- does not behave elastically ; hence the to hold the amplitude constant through- 
ease would not be representative. flexure formula is not applicable and out the test without a servo-mec anism 
 T. J. Dowan.*—One of the gives misleading values that cannot be in the equipment. . We have certainly 
problems in operating ‘this type of interpreted in tenns of for found that in our experience, and that 
fatigue testing equipment is that of members of different size or from why we have confined ourselves in 
aS accurate control of the constancy of — those of the test specimens. it would _ this paper to high stress levels where the 
the deflection amplitude during cycling. be of more significance to and resonance curve is relatively flat, 
a number of high- -temperature- Te port the cyclic strain values observed ; we have” found that the amplitude 
Ea fatigue tests, a , change i in the damping ree ent work by Low, Coffin, and othe rs? ‘remains constant within 1 per cent for 
capacity has been observed and in has indicated that strain rather than perhaps 80 or 90 per cent of the test. -~ 
some cases a change in the elastic phrase is probably the important govern-— a Mr. Frank A. McCuinrock’® (by 
modulus of the material with time. It ing parameter. letter). —Do the authors have comparable 
would be very difficult unde these Mr. Danex.—C 4 ata for stress versus cycles to failure. 
conditions to let the electrically excited — mechanisms we do have one in the | - for stainless steel in air in the same a 


— 


“1 Senior Project Superv running a few successful tests at Messrs G. J. DANEK. K, JR. AND M 


Research Dept., Standard Oil Co. (Indiana), am litudes with this ‘servo-mechanism. ‘ 
Pp R. Acwrer (authors? closure’. It was 


?Head, Department of Technical and Mr. D EK. ‘_We have suggested in the discussions by Randall 


quite a bit of experience in a similar and Dolan that strain rather than stress 
tA. G Low, “Short Endurance Fatigue,” = type of test. We have a_ built-in a be considered the independent variable. >. 


International Confe Fatigue of system which automatically The authors agree that this is a more 


Metals, The Institution of Mechanical 
Engineers- Ametican Society of Mechanical the drive at its own resonant frequency realistic approac since 


z ingineers (1956). L. F. Coffin, Jr., “The using a magnetic pickup. The ‘vibra- ag ‘Ieulations employ equations | of elastic- 


Problem of Thermal Stress Fatigue in Aus- vever, ql 
 tenitic Steels at Elevated Temperatures,” ton of the spr cime n Be nerate Sa It) However, no readily available 
v 


_ «&y mposium on Effect of Cyclic Heating : od has been found for obtaining 


and Stressing on Metals at Elevated Tem- driving ‘arin values; strain gages are not 
peratures, Am. Soc. Testing Mats. (1954). ti nt amy tures t 
(Issued as publication’ ASTM main ain consts ant an tude. renabie at the test temperatures used 
an offin, Jr., yelic Strain Fatigue 4 
“" Studies on AISI Type 347 Stainless Steel,” te rials research it is not always ap-— tio m to de ‘termine the shape of the 


Proceedings, Am. Soc. Testing Mats., Vol. _ preciated that a very important phase ae bending: curve ot the spec cime n asse mbly 
rofessor an ead, Department o A 
Engineering Mechanics, The Pennsylvania deve lopments ‘are always In answer to Me are now wh 
State University, University Park, Pa. recognized. I would like to ask the 
Associate Professor of coauthor of this paper, Mr. Achter, if 
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Jendin pecimen fc or Investigatio 


Pet J. A. BENNETT and J. G. WEINBERG 


a, type eat a bending fatigue specimen having an anticlastic surface in the reduced sec- 

tion is described. These specimens can be produced with any desired ratio of edge thickness “ust oF 
a to center thickness. Preliminary results with these specimens indicate that the presence of a a 
corner on the cross-section of a bending fatigue specimen does not reduce the resistance to Ad: 

fatigue crack initiation, contrary to the results of others. The technique appears to be of pos- 
= certain types of investigation, and possible improvements ere — pene to 

ength of the specimen. 


= distance from the longitudinal © 


"centerline, 


Ty = thickness at a distance b from the 


a fatigue tests Re = thickness at 
of oe sheet specime ns, the cracks from corner to a point on = thickness at me a4 
shave been commonly obse rved to start surface of the specimen, It’ for origins of non-edge cracks. 
at the corners of the cross-section. This peared that a somewhat similar experi- number -yeles of etre 
naturally led to the conclusion that the — nt using direct stress might be devised ae K; 
resistance to fatigue crack initiation was _in order to obtain information reg: 
low er at a corner than on the flat surface the geometrical factors of interest to Se 
of the specimen, 
vy vestigators (1-4)! have at tempted to 
evaluate this tendency by comparison of ie - 
specimens of different shapes, but the re- i 
sults are not consistent, indicating that 
there are ‘a number of v: ariables which 
are influencing the results. Some of the 
“fac ‘tors that might have a bearing on the 
location of the crack origin are: “the” 
lesser restraint to slip in material at the 
corner; the amount of metal exposed to_ 
sak stress and the effect of trans- 


4 gation of t he mec re erac “4 
initiation 1 sponsored by the National 


was desirable to attempt to ‘obtain 
further information wing tl 
fact ctors. j on the s specimens. S, Specimen; 7’, table on which the speci- 
square  cross-sec tion under combined 
bending and torsion to ev: the re ‘la- 


4 
Chiet, Mechenical Metallurgy Section, Na- 
ste Bureau of Standards, has been engaged in studies of the _ “7 
_ mechanical preperties of metals for more than 20 years. His 
plied in such a way that the neutral siis work on fatigue includes investigations of cumulative damage, 
gonal ay correlation with X-ray stress measurements, and the effects of 


section, so the maximum direct stress — metallurgical 


stresses. The bending moment was ap 


~ oceurred at the other two cornérs. The 
maximum shear stress due to torsion 
curred in the middle of each edge, so the 
relative resistance to shear and direct 
st ess Was de noting the 


sity and the National Bureeu of Standards Graduate School, 
OF THIS PAPER B.S. degree in Metallursy and Chemistry from the University of 
= IS IN "D, either for publication or for =» A\jab, He has approximately 20 years of experience in th 
tent th hor. Add Alabama. He has approx yy P 
to ASTM Headquarters, field of mechanical metallurgy and is now a mechanical metallur- 
Race St., Philadelphia 3, Pa. in the Atomic Powe: Division, Pittsburgh, Pa., of the West- 


appended to thi inghouse Electric Corp. ‘While at the Nationa of Stand 


ards, he was primarily engaged in basics studies on fatigue of metals. 
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—(a) Specimen as ine e = al 
surface formed by the milling cutter was - a 

a is not similar to the surface Rec 


og prepared in order to make it photograph — 
Specimens and tips Techniques i 


The specimens used in the investion- tion re ranging 1.32 for ‘the widest were used: 


4 ‘tion were machined from }-in rans 1.12 for the narrowest. It should be | a i pup 


plate. and the reduced was noted that the combination of the stress 
formed by a toric surface on each side. concentration due to the edge notch and 
This was produced by. mounting the change in thickness of the specimen 
gp n blank so that it could be ro- ean produce a rather complicated stress aes | 
tated about a line parallel to its longi- gradient scross the specimen. For ex- 
tudinal axis, as shown schematically in  2™ple, Fig. 5 presents qualitatively the 
Fig. 1. The center of the rotating table variation in stress ratio that might be — 
on which the specimen was mounted w as expected in a large radius specimen due i. 
oe on the centerline of a milling machine i: to these two factors. _ The effect of stress — 
which a 4in. radius cutter was mounted. Concentration due to the 2-in. radius ims 
this way the cutter milled out a toric notch decreases rather rapidly away he were cut from 
aos surface in the blank having a longitudi- fp from the edge, while the thickness ratio (50 52-H34 aluminum alloy. After ma- 


nal concave radius of 4 in. The trans- increases slowly. . Thus, the actual -chining they » were finished with 600 


convex radius, R, could he stress ratio, which would be approxi Aloxite paper on all surfaces of the re- : 
ete justed (by the position of the specimen ‘mately equal to the product of the stress duced section, then annealed at 650 to 


on the rots ating table) to any desired concentration factor and the thickness 675 F. "Tests we ‘re conducted in Krouse 
value up to 20 in. Repeating the cuton itio, may exhibit a minimum at some 
the other side of the blank produced a re- distance from the edge. 
duced section hat aving maximum thic k- ~ Values of the reduced section width, = ture wires were glued to the surfaces e 
“21 ness in the middle; the thickness at the _ B, were chosen as the work progressed — the specimen in order to stop the ma- 
edge was varied by milling in from the in an effort to bracket the range whe re hine as soon as possible after the initia-_ a 
edge of the blank with a 2-in. radius both edge and nonedge cracks were ob- ___ tion of the first crack. To avoid fatigue a 
_ eutter to make a cross-section of the de- tained, but for various reasons the arse failure of the wires before a crack — 
ae sired width. Figure 2(a) shows a com- complete might be des forme d, the ns were often run for 


some of the significant dimensions on a ——_—_. 


plate bending machines with zero me _ 
load. In all but the first few tests, frac 


_ sketch of a reduced section. In order to - 
a better idea of the shape of the 
specimens, Fig. 3 shows the minimum 
cross-sections of the widest specimen 
used for each value of the transverse 


If it is assumed that the neutral axis a bday: 
does not shift as the specimen is bent, 


then the stre ss at any point on 


ness of the spec imen at that athord *F ri 
ure 4 shows the manner in which the 
thickness ratio decreases with in- 
creasing distance from the centerline for — 
-. the four values of R that were used. 0 
addition to the thickness ratio, vit 


1 stress concentration must be considered ces 


graphs in reference (6) for flat 


values of Fig. 4. —Variation of thickness ratio with distance from the 
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a portion of their expected life before the 

No attempt was made to caleul: ate the 
actual stress amplitude applied to 

- specimen because of the complicated — 
shape of the cross-section, but the de- 
flection amplitude was varied from speci- 
men to specimen in each group in order © 
to determine whe ther the results show ed 


“tude, Despite the use of 
= the cracks were usually about } in. long a 
when hen mac thine and i in many yi 


the spe ecimens were removed “from the 
fatigue machine they were extended a_ 
few per cent in tension. io This made it 
=} possible to measure the length of the 
cracks accurately; in specimens con-— 
taining more than one crack the decision | 
as to which started first was based onthe _ 
maximum spread of the crack from its 
origin. In a fe w spe cime ns the extent 


erminatio ol garding ce mila Fig. 6.—-Locations of the first crack origins in each group of specimens, relative to the 4 


and sue ch specime ns were — longitudinal and transverse centerlines of the reduced section. The bottom of each q 
were two speci en ee is toward the clamp end of the specimen. The number at the top of the chart a 

| or rack and the width, B, in inches for that group of specimens. 


together, both were recorded. In the longitudin: al cente rlines, but no dis- used for all spe spe ecimen ns same nom- 
all other cases it appeared possible to tinction was made between the four inal dimensions. Figure 7 shows these 
identify the initial erack with a reason- equivalent areas of the specimen surface. values, K,, plotted against the 
able degree of certainty. To compare the tendency to crack in- width of the ‘reduced section. 
itiation at the edge with that on the data point is divided into open or filled 
d Pest Results 2 nearly flat surface, the stress concentra- areas de pending on the proportion of the 
‘The location of the origin the initia tion factor was multiplied by the thick- crack origins in that group which were 
a rack in each specimen is plotted in Fig. a ness ratio, T./T.., to give an estimate of | at the edge. As the number of speci- een 
2 all of the specimens of the same di- af the ratio of the stress at the edge to that mens in each group was Mot uniform, the 
mensions being shown on a single aan atthe center. As the variation between area of the circles is préport:oned in ac- yy, 
origins are plotted in terms of longi individual as found to be with the number represented. 
and: the dist: ance from small, an average value was resul from the w idest in. radius 


proportion | of edge 
cracks. area of each circle is to the number 
— Pid diagram illustrating the factors that influence of specimens represented, while the fraction of the circle that | 
the els variation across the reduced section of a large radius» is filled indicates the proportion of the someting 


| 
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“specimens are not plotted because the 

- stress ratio was below the range of in- 

= While it is rather difficult to draw have a much lower resistance to fatigue | 
~ conclusions from the limited data avail- an than a flat surface. Seas 


aa able, the trend line in Fig. 7 appears to It is of interest to determine if. there | 
be a reasonable representation of the | was any correlation between the number 


edge cracking. This was drawn through eracking, as this would 
bs unity at zero width to show that the whether or not the factors i 
data give no definite indication of a i 
duetion i in fatigue strength at the corner, by the magnitude of the applied stress 
e cross-section. It appears 


ae 


‘point. Consequently, this also must be 


that any preference for edge cracking is from groups that had both edge and — 
width. gether, with the results: 


locatik mn of the non-edge cracks does not 
a significantly on the width but ee 
only on the transverse radius of the spec- of 
‘imen. This observation provides a 
somew shat different basis for the | 


Number of Cycies _ 
Failure, 10° 


Mini-| Me- | 
dian 


188 | 1520 


Maxi- 


mum mum 


where cracks sts ar rather r 
an 


the stress is (larger 
number of cycles to failure), but the ef- 
fect is not very consistent. = 

It is evident in Fig. 6 that the loca- 
tion for maximum probability of crack 


was determined for each group. The a 
fourth column in Table I lists the thick- — 


e measure of the relative stress necessary 
to initiate non-edge cracks. Compari- 
eae son of these values with the values of 


: 


location of the origin were affected 


amplitude. To do this, all otal 


initiation away from the edge does 


coincide with the maximum thickness, as eee of aw a ste apparently increases 


ould be expected, but lies away fromthe 


before all of these factors can be 2 


taken as an indication that the corner of solved. The experimental technique de- 
- the cross-section does not necessarily a. ‘ribed here should be of considerable _ 


value in solving these problems. Addi-- 


tionally, it could be used to investigate 
a wider range of variables by changing 
- the radius and included angle at the cor- 


conditions for 50 per cent probability of | of cy cles to failure and the probability of nersofthecross-section. ==” a 


As the work prog d, it became ob be a 


that certain changes wi would have 

made this technique more useful. In 
particular, it would be helpful if the — 
stress at any point on the surface of the | 
specimen could be reliably calculated. 
This would be easier if the specimen were 
made with “streamline” fillets in order 

te reduce the longitudinal stress concen-_ 
tration to a negligible value and also if 


A ben fatigue ‘test 
eeligs an anticlastic surface in the re- 
duced section may have utility in cer-— 
tain types of investigation. 
2. Results with annealed 5052 alu- 
minum alloy, using this type of speci-— 
‘men, indicate that the lack of restraint 
at the corner of a cross-section does not 
— the re to 


the resistance to fatigue crack initiation, 


XE, for each group of specimens centerline by a distance that appears to 


a should ntlents whether a smaller stress 


is required to start a crack at the edge or + - “his suggests that the transverse stress in te 


. “away from it. The last column of Table 
a shows that the prot bability o of edge and 
non-e crac ‘king _is essentially the 


erease with increasing width for speci- 


TABLE COMPARISON OF STRESS 
NECESSARY TO INITIATE EDGE AND — 


NON-EDGE CRACKS. 


Smaller 
Stress 


(Equal) 
Non-edge 
Edge 
Non-edge 


ist of sy 


edge. and this explains the fact that 

there is a region in these specimens ae 
where cracks started. However, 

‘a there was one specimen (top left in Fig. a 


6) in which the crack started oniy 3 in. ee 


from the edge. Careful iuspection of 
an this fracture left no doubé that the origin 


was away from the edge and there was | 


no obser rvable de ‘feet have evi rident that considerably more exper 


specimens. As no such tendency is 


somewhat questionable. 


not support the conclusion that a corner 


stress. While these results are of a pre-— 
Zo nature, the contradiction with — 


‘increase with increasing values of R. In groups ¢ ) of speci imens | of the 


of the specimen increases howe da r proportio 


of crac ‘ks than tested high 
I 1 be 
However, the transverse stress would i in- -REFERE 
-mens of any one radius, and if the above - ) P. Roos, D. C. Lemmon, and J. 
Ransom, nce of “Machine, 
hypothesis is correct there should be a 
pe Range of Speed, and Spockne n Shape 
the crack origins to lie 


Fatigue Test Data,” ASTM Butie- 
farther from the centerline in the wider gan, No. 158, May, 1949, p. 63 (TPS9). 


(2) T. J. Dolan, J. H. MeClow, and W. 

is Craig, “The Influence of Shape 
Cross-Section on the Flexural Fatigue 
Corten and Dolan (3) attributed the Strength of Steel,’ Transactions, Am. 
differences which they found in the Mechanical Engrs., Vol. 72, 
fatigue strength of different shaped spec- __ 469, July, 1950. 
imens to two factors, namely, the weak- H. T. Corten 
ening effect of a corner and the decreas Theoretical ‘and 
of strength with increase in the amount age 


‘ Mechanics Report, No 84, 
of material exposed to peak stress. As May, 1955. 
stated previously, the present data do ee C. Massonnet, “The Effect. of 

- Shape, and Grain Size on the Fatigue 

‘Strength of Medium-Carbon_ Steel,’ 


apparent in Fig. 6, the 


results in lower fatigue strength. Also, 
the ne gative slope of the trend line in Proceedings, Am. Soc. Testing Mats. 
Fig. 7 is contrary to what would be ex- 56, _p. 954 
pected from a consideration of the (5) H. L. Cox and J. E. Field, “Initi- 
ation and Pr ropagation of Fatigue 

Cracks i in Mild Steel Pieces of Square : 
Section,’’ Aeronautical Quarterly, Vol. ea 

D. on, “Stress Concentra 

E. Peterson, “Stress Conce mntra- 


Design Fac tors, John W iley 
mental and theore tical wo ue * & Sons, Inc., 


December 1958 


amount of material exposed to peak 


‘results by other techniques ‘makes if, 
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"By JACK R. BOHN and GLENN MURPHY 


more me tals, with each coating in 
; natal is subject to oxidation. Various test techniques are discussed in es of 0.001 in. in thickness. Cover- 
this paper, and two methods of protection, plating and aneasing the speci- age was — ed and permeability 
men in a flexible envelope, are considered in particular. Equipment for decreased by — _ polishing | eae h surface 
encasement is described. Results of tests on uranium at temperatures up between cos However, a max-— 
to 600 C in repeated flexure indicate that the encasement method is ES imum of a few million cycles of loading 
‘superior to other techniques of protection. The method is not time-— e . a about all that coul 1 be expected 
consuming and the scatter of test data is teduced markedly in com- before coatings failed. Conse- 
data from specimens protected by other means. quently, the evaluation of the endurance 
pa limit: ‘involved the ation of a coat- 
| “million cycles stripping coating, 
«AD 
ater 
‘and in evaluating the resistance of a materials. No particular difficulty was ling 
§ 
material to failure, it is ‘requently experienced in electroplating these ma- re 
desirable to obtain data over a ide _ terials on standard 0.252-in. diameter 
limit. However, the procedure 
range of temperatures. If the material rotating-beam specimens. The plat- 
subject to oxidation within the tem- adhered loosely, minimizing inter- ime — 
perature range involved, protection metallic diffusion, but ‘was not satis- 
be prov ided; this i is particularly factory for two reasons. One difficulty = 
important where long-time endurat was that the endurance limit of the ‘in 
creep tests are beingrun. material added was less than the enc ur- 


To prevent oxidation of a ‘material ance limit of the uranium, with the The method of protection developed 

under test, an oxygen-tight barrier must result that the plating cracked at involves encasing a slightly modified 
interposed between the specimen and relative ly all member of eye ‘les sat the 0.252-in. diameter fatigue specimen in 
 oxygen-containing: atmosphere stre nv “flexible capsule capable of w ithstanding 

The barrier may be placed (1) on the oxygen ie enter the ape scimen oa aa a eye lic stress and exposure to the : atmos a 
of the specimen; (2) surrounding, oxidation ensued. The second diffi- phere at high temperatures. ‘The flex- 

_ but not in intimate contact with the — culty stemmed from the fact that oxy- — ible capsule consists of a section of 
test section; or ny erapencmensinre gen diffused through the coatings into —_ bellows welded to two lengths of tubing. 
The first two methods were studie -Some improvement was achieved by imen an argon atmosphere; 


in the investigation reported in this _ ~ applying alternate coatings of two or thus argon is sealed i in the capsule with 
paper. The third method 


sidere less promising from both the 

standpoint of initial cost and operating 
JACK R BOHN has been associated with the . 
: of AEC since receiving his B.S. degree in mechanical oe 


little from lowa State College in 1955. _ His general interest in 


temperatures be low : 2 , little 
difficulty is “experienc ved i in suit- for nuclear em particular emphasis on the 
able. ‘paints or « “coating materis als that and development of high ure tes apparatus for 


are easily applied, adhere satisfactorily, 


and are adequately oxygen-resistant. 


Electroplating was investigated for 
specific problem of protecting 


fatigue tests. Copper, in the Department of Theoretical and Applied Mechanics, and bed 
has been head of the department since 1955. He is also Senior 
o eee OF THIS ‘PAPER Engineer in the Institute for Atomic Research associated with the 
IS INVITE aither toe Ames Laboratory of the AEC. He is chairman of the newly 
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to ASTM Headquarters, Materials. 
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lexible a sectioned 


sectioned assembly indicating the speci- 
men contained in its capsule. 
plished readily by shielded-are wel ling : 
tee hniques, using special jigs and fix- flared tube. 
tures. Type 310 stainless steel 


wall tubing (0.500-in. - outside diameter ‘in. in outside diamete ter by in. starting the are without touching the 
by 0.018-in. wall) is cut into 1y%5-in. 


long, with 16 active convolutions. The electrode to the work. A time-delay 

sections. (Th al _euto = convolutions of the bellows are circuit in the welder provides maximum 

sep: arated from the adjacent ones, and 4 eurrent (15 amp) before and for. 
half of each ground off and formed to afte r the are is st arted. This : and d the ie 
mate ‘h the flare of the tube. u of thoriated tungsten electrodes 


é 
@ 


the tubes.) One ‘of 
section is flared in a spinning operation 


a diameter of in. The spinning is After forming, each piece is etched at —-(20-mil) provide additional aid in start- 


accomplished in a lathe using a brass 60 C using a chemical etch containing — ing the are. Welding the 0.005-in. — 
_ tool held in the compound rest while the by volume 25 parts nitrie Acid, 350— af bellows to the 0.015-in. flange requires 
id “tube rotates in a speciai collet in the parts hydrochloric acid, and 625 parts approximately 2 amp. A foot switch 
_ headstoe ‘k. Several minor forming oper- ae water. Pieces are then scrubbed with a | e ontrolling the high frequency supplies 
ations are also necessary to introduce a — commercial household scouring powder the triggering action which starts the — 
a taper in the flared end of the tube. and rinsed with distilled water. The de care. A block diagrun. of the appa- — 
ei The ends of the capsule are punched 02 


().252-in. fatigue specimen varies from ratus is given in Fig. 4, and an over-all 
0. 020-in. type 310 the aed only in that its view is shown in Fig. 
— simple hand- shoulders are machined to a dianieter The welding chamber is a brass tube | 
The flexible portion of of 0.466 in. instead of 0.500 in. . The in. in diameter mounted paralle 
the capsule i is a stainless steel seamless ~ test section of the specimen is carefully its longitudinal axis with a sig 4 


= 
bellows 0.500-in. in inside diameter by 86 ean and polished in accordance port on one side and power co 


é 
dt with standard techniques. 10 son both ends. A single con- 
_ The end caps are welded (heli-arc) 
to the unflared end of the tubes. A 
special jig was constructed which por 
“fore is held stationary. Figure 2 
“shows thesstup for 
. The capsule tubes are pressed onto 
shoulders of the specimen. The 
diameter of the shoulders is 0.001 in. 
‘hanic al coupling 


ielded Arc ‘bebe the spe assemb ly and 


fatigue machine collets. Tie be llows 
ctrode in a slightly compressed state, is con- 


Weld Chamber tained in the midsection. As such, the 


ifs assembly is ready to be joined and sealed 


in a welding cham | signed 
power supply is an X 
‘Mier electric welder. rated at 1.5 
5 amp de. It is connected in 
a Miller high- frequency arc starter. =a 
this remote application the high 
re ney 1s necessary Fig. 
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venting the sy stem. Power connections 


Denotes Specimen 


10° 
Fig. 5. Sealing the capsule in the in the chamber. for or natural i 
nection to a fitting “provides the the are. A note ching ‘5 psia. indicated this 
facilities for evac us ating, purging, and iy produced in the bead unless the melt _ approach to a solution to be impractical. oy : 
is made to travel uphill. _ For any par- © The effect on specimens run at varying — . 
for the work and the electrode are in- ticular piece with a given diameter and temperatures could be made constant 
sulated from the chamber using Plexi- thickness, accurate welding control can _ by increasing the internal gas pressure 
-gilas disks which constitute the ends of be accomplished by vary ing t the current accordingly at the lower testing tem- 
the chamber. work and the elec-— the speed of rotation. his elding unde 
trode connections may be changed 
for end to accommodate pieces varying tool for | many laboratory ation gene ral, ‘the effeet of the i incres 
in length. electrode support is | "ing ga gas pre eure with increa asing te 


brass rod 4 in. in diameter which passes ie i perature is significant only at high - 

through the Plexiglas end plate by means’ ‘Discussion of Variables” Introduced temperatures, w here flexural stresses 


of a rotating seal mounted in brass the Technique will probably be low. There is the 
fittings, enabling both translational and Calculations were made to ev valuate possibility that such an effect, if con- — 
Totational movement of the electrode. the resisting moment developed by the trolled, could useful in 
The electrode holder is offset from the flexible capsule relative to the specimen. fatiguestudies. = 
main rod support. The holder offset This is significant in determining the — In press fitting the capsule tube onto 


is adjustable to accommodate work i actual stress to which the specimen w bg the spec imen a short-time compressive i 


varying diameters. subjected. A direct analytical method stress is introduced in specimen. 
ia The work end of the chamber aa of correlating the relative moments “ey _ The m: agnitude o! of the stress (1500 psi) 
of a fractional horsepower motor and a not possible « due to the variation | of — did not seem to warrant consideration — 
variable speed-reducer mounted cross-section for both relative to the of the material. 
tries ally on the end plate. It was neces capsule as a function of distance along 
to seal the fractional horse ‘power the longitudins al axis; he nce a graphic al 
motor to permit evacuation of the cham. ys met’ .od was used. It was found that the Shaye Sex at ce 
ber without  exce sive outgassing. moment developed by the capsule ‘bl 
mechanical forepump is used to evac u- about 0.1 per cent of the total resisting cimens te 
the system Usually about hr moment. Therefore, the effect of the 
igre equired to obtain pressures consiste nt capsule on the stress in the specimen — _ Means, even in comparison with data 
btained at room teraperature. Speci- 
with the impurities of the purging gas may be neglected. i 
(several microns of mercury) and the A change in tempe vrature in the argon — 
capacity of the pump. Argon gas is gas sealed in the capsule is accom- - suppor’ or 0 wae oe cage ing 
used in preference to other commercially Age panied by a change in pressure, result- scatter. Because of low scatter, ote aan 
available inert gases because of its” ing in an axial tensile stress which is specumens are required to 
lower impurity content and supe transferred through the specimen. The fatigue completely y 
stability characteristics, magnitude of the tensile stressisapproxi- by the iis i us- 
Collets which secure the work are mately 160 psi fora temperature change trated by the S-N diagram (Fig. 6) 
driven by the speed reducer at speeds from 25 C to 600 Elimination of the requiring only specimens. Cur- 
of to 3 rpm. Experience with hand- effect is poss sible reveral ethods, nt inte in the hig scarce an 
driven models has proved this the most imposing serious. 
T rhe electrode is held atin welding techniques. 


close as possible (3 in.) to the work, er, ealing the capsule at sufficie ntly low 
depending upon the amount run out pressures would produce a bal: ance in the 
the work as it rotates. For maximum external and internal pressures on the i 
uniformity in the weld bead the elec- | ~ assembly under test conditions. For the ae 7} 
, oye is held at an angle of approximately Ox ample mentioned, the reduced ii apsule failed to aie the necessary — 


a 5 deg from the vertical so the melt ing pressure would be atin order 9 
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gation the was to be pin 
hole leaks in the welds. No instances 
have been encountered where fatigue of 
the seamless bellows was responsible 
failure nor was the ever 


surface of a ‘specimen 
when remov ed from its capsule is as 
as it was when it wassealed. 


_ The method of protection is limited 


e ue Strength o 


te mperature-w ise — the tempera- 
ture restrictions of the material used in “34 
the construction of the capsule and the = From the inv saliguitens reported it is 
testing machines. Type 310 stainless concluded that encapsulation is a prac- 
steel is used because of its resistance to : = and effective method for the pro- 
the ‘Tes ‘Temoval of ris to be tested at 


The bellows 


lo time (3 « or 4 ated tem- 
_ perature tests (600 C). Inconel was 
g considered for operation up to 1000 C. 


Wwe 


te riaties for use se with rotating- 
fatigue specimens in affording 
protection for 4-month at 600C. 


agnesium Alloy HK3t « as 
ya \ 


odifie 


ey ee bending and compared to that for the “ 
The fatigue strength of the welded sheet is 40 to 45 per cont that of the ted” 


i stock. The fatigue strength can be raised to between 50 and 60 per cent of the — 
a! original stock by putting fillets in the weld bead, or to 80 to 90 per cent of the 
= iginal stock by sanding the weld bead flush with the rest of the surface. — 


change in fatigue strength is primarily 


RING require- 


‘ments on modern equipment, especially 
that used on aircraft, demand the effi- 
cient use of available materials. Often 
the: design engineer must design ov the 
oie basis of incomplete information if he 
"wishes to use the most recent develop- 
ments of metallurgists and materials en- 
gineers. It was the intention of this 
to provide data on welded 
specimens and hence a better under- 
of welded structures made 
magnesium alloy, HK31, subjected to 


As-rolled, }-in. sheet stock was usec 


this The fatigue curv 


_ for the material was established and — 
to agree with published 


and the modification of the fatigue 


 stre ngth d to the weld was de ter- 
mined 


Standard ty pe” | 


reverse bending. igh 


_NOTE.— DISCU SSION OF THIS PAPE 


‘and the generation or elimination of no notches. hes. 


gy 


The 
controlled by the weld-bead eee 


Sheet ts of the I HK31 alloy, hein in. “thick, 
were welded using standard techniques. 
_ for magnesium alloys (shielded are with 


tory, Reytheon Manufacturing Co., , is a graduate of M.I.T. (B.S.) 

and University of Maryland (M.S.). He is the author of several 


properties ¢ of metals and the 


2 


articles ‘on the of fatigue 


is a 2 graduate of M.1.T. . One of his chief fields of interest is the oe 
strength of structures and the in and 


IS INVITED, either for publication or for 


the attention of the authors. 
communications to 
Race St., 


Address all 
Philade tphi 


— 
— 

_ perpendicular to the axis of = 
i 


» ae —Test specimen with weld perpendicular to' specimen axis. 


(a) Ww elded on one side only—Series A. (b) Weld sanded flush with surface of specinen— 
Series B. Ww to Siete —Series C. We on two ri 


a was cut with the weld parallel. to the 
of the specimen (Fig. 3) 
om Five se rie s of te ests, in addition to the ue 


initial series 


mechanical prope rties in the at- af- 
fected zone. Secondly, the weld will 
modify the geometry of the piece giving 
_ rise to note thes which may serve as stres 
on the virgin material, were Ds concentration — points. — Both of the 
run as follows: factors are ope rative, 
Series A eld perpe ndicul: results of the tests 
axis of specimen; welde d on one side 5 (6)- (f). 
only; tested in the “as-welded” condi- Figure 5 shows the results on 
tion (Fig.2(a)). specimen that had a simple weld (series 
2. Series B.—-Weld perpendi arto A). It shows that in structures sub- 
axis of spec imen; weld sanded flush with jected to fatigue-type loading and con-— 
the surface of the specimen (Fig. = tainbls welds the working stress must be — 
Series C.—-Weld perpendicular to lowered well below that for base 
axis of specimen; weld contoured to pro- = value op 
vide fille ts (Fig. (series D Fig. 2(d) shows 
_ Series D.— Weld perpendicular to ~ that these results are little affected by : 
xis : of specimen—welded two sides; fusing the base of the weld on the reverse 
pe ASS w with we iding ¢ le on of side of the imen. : 


asc an 


5. Series E.—W. eld paralle} to axis sof 


geometry its relation to 
effec t in this particular alloy. ces 
a and Discussion 
An initial series of tests were made on” 
the sheet material to determine how = 
osely our reste woul | agree val- 


data fall in the scatter ol of ae 
curve furnished by Dow Chemical Co.! 
for reverse bend tests on this material. 
_ Thus a satisfactory base line was as-— 
sured which could be used as a crite ion 
to which all other values could be cw 
Tt was felt that there were two ways 
a weld might affect the strength 
the base material. The heat dissipated 
by the deposited metal may modify the — 


met ulographic structure and hence the 


at 


“HK31XA a! 
Alloy, and Plate data),” - 
6 F eb., Pet 
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the 


‘Fig. 4. — Profile view of series re 


Fig. 3.—Test specimen with weld parallel 
to specimen axis. Welded one ‘side 


only— Series 


5(f) (series E, Fig. 3) shows that. 

‘hom resuits are little affected by the 

direction of the weld. The fatigue lite 

of the specimen is about the same with © 
eld parallel or perpen icular to 

spe Cc ime n axis. 
mination of the section mo \dulus for the 
series E specimens is difficult. Both the 

- moment of inertia and the distance from 
_ the neutral axis to the outer fiber om 
variable and larger than in the other 
specimens. This results ina slight error 

in cale ulating the stress, which is 

ibly. higher than that re ported here. 

_ The notch effect is produced by irregu- 
laritie *s In the weld bead and not by the 

edge of the bead meeting the surface of 

specimen as in the othe r cases. 


| 


te 


B, and — 


| 
4 
ie 
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bending i is the 


Figure 5(c) gives the results” on a 


A 
authors feel that so wea is the need for note +h se nsitiv ity of 0. 734. ia 


good welding that all welds must be sub- 


jected to 100 per cent racdiogra raphic in- 
series of welded specimens in which the 


weld had been sanded flush with the su-  £E xamination of the various specimen 


of the ‘specimen | (series B). This profiles in Fig. 4 shows that the speci-_ 


ries while having less fatigue strength | 
than the base materia] had considerably 
more fatigue strength than any other — 


mens with the weld bead le ‘ft on have a 
sharp, almost sq square, ni notch where the» 
weld bead meets the metal. All frac- 


yalue for notch sensitivity calculat-_ 
ing back in the formula to find K, (the 
stress concentration factor) for the as- 
deposited weld beads, it can be shown — 
that is ‘approximately 

imens on which the w ad 
ide flush with the st specimen 


3.3 for 


series of welded specimens. A word of oat tures originated at these positions w ith- surface (Fi ig. 2(b)) fractured near but — 
caution should be added here. This out exception. This is further evidence outside the weld. Other investigations: 
procedure of sanding the weld flush with the at the notch was the governing fac tor J at Raytheon indicate that the tensile 
the surface puts a greater premium on pr in lowering the fatigue strength of this | _ strength of magnesium alloy HK31 asa — 
good welding than leaving the weld bead _ series of specimens. m.. ork by Lesse us funetion of ‘solution temperature goes — 
: as deposited. — Any welding defect will and Associs ites, Inc.,? on notched spec ho a minimum at an intermediate | 
have a much greater effect in lowering — ns of HK31_ in standard roiating- ~ Solution temperature. 4 In the welded 
the fatigue strength in this case. Tt is s beam fatigue tests showed that the en- _ fatigue specimens there is a zone in the. 
the opinion of the authors wed sanding — durance limit of the notched materi: ihe affected area which passes through _ 
ae was only about 60 per cent of that for this temperature during the welding — 
which to the ‘weld. ‘the unnotche d materi: This would process, arid in the absence of a notch | 
procedure is to be followed, the the alloy HK3 this zone acts as the we eakest link. 


2 Lessells and Associates, Inc., Technical Report No. 586 /C37, 11 


3 For explanation of notch sensitivity see Manual on Fatigue Test- 


ing, Am, Soc. Testing Mats., p. 5 (1949). — as separate publi-— a 
4 Raytheon Manufacturing sal ‘Static Properties of Magnesium 
Alley HK3i," to be published. 

ah 


— 


— 


é Cycles to Fracture 
a (a) In the “‘as-rolled” vention. or Weld bead left as-deposited _(d) Weld contoured to liave pre sta on both sides—Series C. (¢) Wel 1 
one side only—Series A. (c) Weld sanded even with specimen two sides, weld left as-deposited —Series D. (f) Weld parallel to speci-_ 


 surface—S ries axis—Series E. 
974) 
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sive 40 to 45 per cent of the HK31 
ries of fatigue tests ries ( were run sheetstock; and 

whie th the we be bad on the ‘imen ‘tures produced in the heat-affected tone 4. The approximate fatigue strength 

in reversed be nding at 10° ey 


Phe following general statements _HK31-H24 is as follows: 

tests was vith fillet be made: In the ae-rolled stock, 9600 

(Fig. 2(c)). The results of this series (6) welded with the weld sande 
are shown in Fig. 5(d). The fs atigue Welds that have been sanded even, 7600 psi, 
strength of the contoured welds is inter-_ Ww ith the the specimen with the we ld fi filletec 

mediate between those in which "5600 psi, and 
Id was and those in whic 85 of the sheet (d) v welded with the weld left 


to put a fillet in the weld bead have a Acknowledgment: 


Phe st rength of megnesium tigue stre ngth approximately 50 he authors Ww sah ht 
alloy HK31-H24 is lowered by the pre: per cent of the HK31 sheet stock. +7 al Carlson | for reviewing the mens 
ence of a weld in the piece. m: 3. in the weld bead i “and R. A. How: rard who ra ran the fatigue 


_ tude of this lowering is 
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IS A WE established surface of the 
fa ct that the surface condition and the prereerey may also be improved by the 
internal stress are two of the factors hav- Surfac e rolling process. Instead of 
ing great effects on the fatigue strength contact pressure as employed i in surface 
of metals. In order to increase the fa- rolling, it was nought interesting to 
tigue strength of structural and machine investigate the effects of the application Alloy 2017- 
members, favorable internal stress of hydrostatic pressure. The nominal chemical. ‘composition 
systems may be deliberately induced in Due to the defects of the aluminum alloy 2017-T4, 
the parts by on ‘r cold working or in the crystal lattice as well as the geo- ~ addition to aluminum and nominal im- _ 
thermal proces sses (1). 1 ete have ‘metrical configuration of its structure, purities, consisted of 3.5 to 4.5 a 
n made in corre the distribu- 48 copper, 0.8 per cent silicon, 0.2 
0.8 per cent magnesium, 0.4 to 1.0 per 
cent manganese, 1.0 per cent iron, 
is to that his many cases per cent zine, and 0.25 per cent chro- 
me thode mployed will give a characteris- polycrystalline materials are considered -mium (4) The typical mechanical 
tic pattern of residual stresses induced. be elastically isotropic because the _ properties giv en by the manufacturers 
There fore, one method may prove to be -erystals in the aggregate are small and ere: tensile strength 62,000 psi, 
more desirable than the others in a randomly orientated. However, shear fatigue strength for 500 « 10° cycles 
_ particular case. Surface rolling is one os stresses will be produced i in the ery stals 18,000 psi. The hardness of the material — 
of the industrial methods used to — if the material is subjected to hydro- 
"improve the fatigue strength of machine _ static pressure of high intensity bee muse sB44. 
parts by cold working (2). In this the random orientation and elastic 
proc ess, contact pressure of high inten- anisotropy. It is believed that the Steel c1o4s 
sity is used so that the surface rolling shear stress so produced may be relieved The nominal chemical composition — 
may produce plastic deformation in the yielding oceurs in the crystals. 
surface layer of the materi ial while the Consequently, small amount to iron ‘oa impuriti 
core is not affected. By this meted may be produc ed by the 
pre fe rable state of sidual stress in pressurization . The refore, it is Ww. Associate Professor 


res: 
. The  ceivable that the fatigue ‘strength of neering Mechanics, State 


type were on 
following two mate rials: 


> 


metals may be affec cted after being University, Univentty Pak, Pa., received 
NOTE.—DISCUSSION OF THIS PAPER Cxpose to hydrostatic pressure of high his Ph.D. in 1952. His major fields of in- 


IS INVITED, either for publication or for intensit terest include plasticity, mechanical prop- 

communio ations to ASTM Headquarters, n this paper, a pre iminary investiga. — erties o _ materials, and effects of triaxia 
1916 Race St., Philadelphia 3, Pa. == nn thee effect: of pressurization of stresses on the behavior of metals under 
The boldface numbers in parentheses 


refer to the list of references appended to th of bd mate Is high pressure. “He has 
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at ‘95.000 psi 
As-received 


= § 10 20 3040506070 80 3930 95 98 | 


of Failure, per cent 


sisted of 0. 40 to 0.50 per cent. 1 was found to be 0.299 without exposure to hydrost: atic 
and 0.60 to 0.90 per cent manganese, — ‘maximum a and minimum values were = The second group was te sted 


The Rockwell hardness of the material — found to be » 0 302 in, and 0.26 294 in. 
received was found to bea about B 80, ea spectively. For the steel specime * 
Bigs stre ngth, ebout tested, average diameter ¢ it the 


ifter the specimens were exposed 

hydrostatic pre ssure of about 50, 000 

psi for 3 to 5 hr. The third group \ ao 


test section was found to be 0.300 in., tested after the specimens were expose 
‘Specimen and d Testing | Machine ae 


and the maximum and minimum values 3. hye irostatic pressure of about 95,000 — 

The | specimens, | of modified R. i _ re found to be 0.302 in. and 0.299 in. _ psi for 1 to 2 hr. High-pressure equip- 
Moore type, were made by the Ann re spectively. to the specime ns 

Arbor Instrume nt Co. and were oe An R. R. Moore high-speed fatigue bo" 
finished and repolished after receipt. machine manufactured by the pressure was a 
For repolishing the specimens, No. 0 Baldwin-Southwark Corp. was used to White Oil (formula 3250) supplied by _ 
emery cloth was used first, followed by — conduct the fatigue tests. This rotating — the Esso Standard Oil ee ae 
No. 320 emery cloth, No. 500 emery beam type machine hen a maximum” The fatigue life of aluminum specimens 
cloth, crocus cloth, and finally the speed of 10,000 epm. subjected to an. alternating bending 

first two steps were found unnecessary. subjected | to an alte rh ating 

‘Re spolishing was discontinued when no a Since it was probable tl i 

4 or tool ms arks: were visible =m 1ens were not made me ba 

the test ing section. Then the diame ter stock, all spe scimens for ea ries ( ly 


of the specimen at the testing tests were randomly nge after n because, in addition to the time- 
was measured with great care to avoid being received. After” they were re- saving consideration, it is known that 
or inde spe cimen all specimens were > randomly: distribution of fatigue life at a high 
“ stress lev el may approach a normal 


average diameter at the test section numbe was distribution. 


tig Per Ce ent | of |MeanF  PerCent 
Specimens Change Due to |Specimens) Life, 10° cycles; Change Due to 


| 
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red by the. {ckno’ 
‘vered Dy 1e now 


‘Test ‘results for two series of age fluid under pressure “of high intensity The presented in 
- Furthermore, it is not impossible that 


nedbenell aluminum alloy 2017-T4 and note is a part of a project on “Theo- — 7 


surface of the cime ns may have 


carbon steel C1045 are shown in Fig. of medium on tical and Experime ntal Studies on 
the Mechanical Properti¢s of Metals ie 


in which the frequency of failure’ is” 
shown. Although series of 
aluminum alloy 2017-T 8 
tested were nominally the same 1 8 


of the specimens tested revealed no 
indication of corrosion fatigue. arch, U. Amy. The author 
teris il, there was considerable difference or gue. wishes to express his appreciation to 
in the fatigue life of the two series of  Toseek a explanation of the T, Hallowell, Jr. for his suggestion 
specimens which were acquired at reduction in fatigue life by pressuriza- of the problem. Acknowledgme ae 
_ different times. _ Since the history of the :. tion, a test was conducted to investigate also due to M. J. Owen, W. A. Dunn, — 

material cannot be traced, no explana- the change in hardness after exposure to conduc ting 
tion can be given to clarify this in- high pressure. hot-rolled’ steel bar brig 
consistency. Therefore, the test results C1020 in. in diame ter and 3 in. long 
of these two series of specimens are _ “was exposed to hy drostatic pressure 
shown separate ly m ie, 1(b) and (ec). of about 100,000 psi ior 1 hr. The Re ERENCES 

a ie ‘tic mean fatigue life of microhardness of © the two polished (1) 0.4. Horger and H. R. Neifert, “I 

materials tes ec unde various ends taken before and after pressur- ternal Stresses and Fatigue,” Fatigue 
= i n in Table ization. ight readings were taken Fracture of Metals, p. 103 (1952). 
omparison ‘the pressurized along a diametral line in each: (2) O. J. Horger, “Cold W Vorking, 


+ 


specime ns with the ones Leitz Durimet microhardness tester ngineering—Design, Am. bor. Me- 
is also shown. wasused. Then the pressurized speci- chanical Engrs., p. 123 (1953). 
‘or the first series of aluminum: sec tione a ance of 1 A. L. Caue hy, ‘De la ression ou Ten- 


> sion dans un Systéme de Points 
alloy 2017-T4 «and the carbon steel -tériels,” Exercices de Mathématique 


C1045 tested, there is an indication that (1828). 
the fatigue life is reduced by pressuri-_ - ured, "Tew was s found that the mic rohard- (4) 8. L. Hoyt, “Metal Data,” Reinhold 
gation, but no similar statement can be nessin all three cases was about the same Publishing C orp., , New w Y ork, N. 
regarding the results of the second except for a hard spot in the material. (1952). 
of aluminum alloy tested. No No distinctive effe ct of pressurization L. W . Hu, ‘An Ixperime -ntal Study 
quantitative and statistical studies were on the hardness of the steel was on the Fracture of ‘Metals Under Hy- 
experimental data are pe ‘eded to assure —An electron microscopic study of ia Mechanics and Physics of Sotids, Vo 


an 
a conclusive analy: sis.’ gurface condition before and after 


(6) L. ment of a Tri-— 


Hi 
tion which would have be ‘aring on the axial Stress Experiments,” Paper No. 


effect of exposure to high pressure Soe. Experimental Stress Ana 


fatigue strength of metals. sis (1958). 


ec nical | small size, simply because of the 


Extensometer f pal ted eleme rather than epn 


testing of solid high. take off the whole band. The physical electrical signal proportional to the 
exp losive mats ris ils naturally impose properties must be known so high- strain inthe specimen. The fluctuating 
z _many limitations on the test equipment. _ explosive parts that will withstand the — magnetic fields produced were believed 
In this ease, an extensometer of unusual —_ various loads and environments can be _ to be a definite hazard in the presence of — 
had to be developed to measure designed. somewhat unstable explosives. 
the in unit of a The nature of the materials imposed 
some unusual requirements on the Description of 
is dtrennela in tension or ‘compression. > oe extensometer. It had to (1) accommo- A spring steel beam » was made of a 
me: These high-explosive ‘materials pro- ds ate a spec ime n of not more than 1 0- in. pie ce >of fle at stoc *k 0. 750) in. w ‘ide, 1.125 8 
vide the ene ergy to assemble fission: ible gage le ‘ngth and 0.250 ‘in. diameter, (2) . thick k. The ce 
materials in a nuc ‘lear w we apon at the ine be eas sily installed and removed, 3) is portion of the bea am Ww was vas reduc “ed by 
stant. of detonation. They are ‘vare- i: be light « enough to i impose no significant 4) grinding toa section of approximately _ 
fully machined in controlled quantities strain on the specimen, (4) be capable 0. 375 by 0.012 in. to concentrate 
in special shops. a The amount that can is of remote read-out, (6) be easily cali- . nding stresses in an area covered by 
be contained under a thumb-ne ail ill brated, (6) require a minimum of the strain gage grid. On the same side, 
instrumentation, (7) be sensitive and at each end, and at 90 deg the bear 
NOTE.—DISCUSSION OF THIS PAPER __2¢curate enough to provide data for we re soldered brass blocks } in. thick, 
IS INVITED, either for publication or s modulus, Poisson’s bs in. wide,andlin.long, 
n 


the attention of the authors. Address all ate. , te re. 
Headquarters, ratio, ete., and (8) give re ‘liable, repeat- Two steel inse rted 


‘1916 Race St., Philadelphia 3, Pa. results. holes and secured w ith set sc in 
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attributed to the possibility that the 
7 invisible surface defects of the speci- | 
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each of the brass bles ks, the orientation 
of the two needles in eae block 


‘80 ax 


point of intersection (if extended) was 


at the longitudinal axis of the specimen. = 


_ The planes of the two needles at either 
end block are parallel. Two in. 

diameter by + in. long coil tension 
(one at each end block) are used to 
affix the extensometer to the specimen. 

Two Bs aldwin bakelite-bonded foil 

strain gages w ere cemented to opposite 
am over the area of 

oncentration. 


ks 
Vi cement was used for this purpose. 


6s The strain gages were waterproofed 
with Vyna-Kote liquid vinyl. Leads 
: of Belden indoor aerial wire wore sol- 
“3 dered to the gages and cemented to one | 

the end blocks. 

he nected to adjacent arms of the bridge, 
thus effecting a double signal output as 


well as temperature compensation. 


4 Calibration was vas accomplished 


securing the extensometer to the dummy 
specimen of a Baldwin portable exten- Bi 
someter r comparator. — With this com- 
parator it is possible to induce and read 
at extensions to within 0.00001 in. or less. 
‘The extensions were measured with both Se 

a dial indicator (Starrett, 35 in. dial, 


Ef 


ct of | 


has been the subject of recent studies 
by T. Yokobori, professor 
of mechanical engineering, Tohoku 


French’s method fatigue 


is measured by the decrease of the orig- Hes overcome the 


The gages were con- a 


gage 
tor. The calibrating rang: extended 


‘ten! Ga 

Fig. 1.—-A standard test bar of j-in. steel 

is shown in position in the extensometer. | 

Notice how the strain gage bridges the 

narrow portion of the spring steel. A sim- 
ilar gage is cemented to the underside. 


from zero deflection to 0.020 in. Saas 
_ The strain signal was read out on a 


‘Baldw in SR-41 -4 strain indicator. The 
extensome ter was extended ten 


to 0.020 in. increments of 0.004 in. The © 


strain indicator indication for 
each increment 


ws recorded 


ar bon Steels— 
Reh 


fi 
| 


eating 
‘inal Timit. 


rx! 


“the sted are su 
million cycles of stress at the e 
limit proper. If no failure occurs, 


brass to recrystallization to 

ork-harde ning effect 
eyelie stress. ‘This process does not 
significantly influence the finite fatigue — 


type +304 stainless steel, SAE 


ane nd 


being stressing, not by heat treatment. 


of ten readings b 
indicator 


y gage blocks or dial 


than pe 


less 


Several actual tests 


vere mac 


attaching extensometer to test 


specimens of aluminum alloy: €961-ST, 
steel, and brass, and stressing them in 
tension to 20,360 Elongation 


6061-ST specimen loaded to 1000 lb 
showed an elongation of 0.001992 in. 
per in. Two Baldwin extensometers 


(a PS5M and PS6M) showed an 


— of 0. 002000 in. and 0. 00197 5 


08 per cent higher sed the 


av veraged. diference of an av erage 


| 


measurements made on a in. diameter el, 


| 


indicating 0.4 per cent lower than an 


The accuracy 
compares w ith existing com- 


Conclusion 


special _ extensometer. 


iv 


aie eter appears to have many possibil ili. a 
ties. is relatively inexpensive 
can be easily made to many diffe went 
configurations as its application may 


vis 


Sat 
vovenied the fatigue life to he the same 


reached that damage prior to 
cracking may be repaired by under 


rofessor Y ‘okob 
igs wen’ on two, 


to the original — 
endurance limit. The other series was 
first reheated in vacuum — under the 
 tempe rature cycle of the original stress- 
relief procedure. The reheated speci 


in the not ted to 


the specimens are : : considered undam- rena subjec ted to overstress, one was 
Sinclair and Dolan periodically stressed immediately 
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Other metallurgists* 
performed two similar exploratory ex- 
periments on SAE —X4130 steel. After 
being overstressed, the one spec 
was understressed and retested at the 
40 million cycles. A second specimen _ 
subjected to the same overstress, was 
normalized i in vacuum, reproduc ing the © 
same temperature eycle of the origi 
overstressing of the second 


to begin early during the fatigue life. ie 
original overstress without failures performed on plain, annealed carbon 


7 


‘ning 
caused by ger stress, The tests we re 
steel specimens with ferrite grain size 
corresponding to ASTM No. 65 
specimens were provided with 

V-notch; all were heated for 1 hr at 


tests after less than ten million eycles. =i 
had previously The purpose of Yokobori’s experiments: 


650 C for stress relief and cooled in a> 


| 
a. 
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| 
| 
— 
Dama 
— 
— 
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wr. 


= 


ted to fracture ata atress a 


above endurance limit on Ono’s rotary 

uniform bending machine. Figure 
shows the stress amplitude in relition to 

the number of cye ina whic h 


to to 100 000 eyeles 
beyond the endurance limit. 
Figures 1 and 2 show the results. of the — 
_ subseque nt retesting at the original — 
endurance limit during which the spec 
AS 


ss mens failed after less than ten — 


eycle s. This failure supports the con-— 

that the fatigue damage estab-— 
lished by French’s method occurs at 
an early stage in the fatigue life. 


= ot 


other specimen series was exposed to 4 


stress beyond the endurance limit 
applied in 1000 to 320,000 cycles, then _ 
; damaged, reheated in a manner a 
to the stress relief procedure and re- 
uty, tested at the original endurance limit. 
_ Figures 1 and 2 show the test results. a 
omparison the microstructure of 
once-heate d and twice-heated specimens 
ay 4 showed no evidence of decarburization 
and grain growth. The reheated spe 
eh mens also failed after less then ten 
million cycles, exhibiting approximately 
a : _ the same fatigue life as specimens heated 
a once after machining. The fatigue — 
damage could not be repaired by an- 
nealing. 
Notched 
behavior. One series was exposed 
} . arious cycles of stress above the en- 
durance limit, then retested at the 
i original endurance limit. The retested 


4 


specimens failed after ina than ten 
million cycles. — . The other series was 
damaged by e yelic stressing, then 
and 1 cooled. Subsequent test-_ 
ing at the original: ‘endurance limit 
showed again that the fatigue damage 
had not been restored by annealing. 
‘Slight improvements of the fatigue 
damage, observed in a few notched 
after understressing, 


= th e basis of the ‘results obtained, a 


per sqn 


1. The so-called fatigue damage = 


Dy overstress 


@ Cycled to fracture 
otter damaged) 
ed ofter 


ba 


- as”. 


Stress 


Not reheated after 
damoge 


4 @No/9 


specimens exhibited similar 


=Repected Cycles to Overstress 

life of retested, overstressed specimens. 


the lusions were con- sequence ane 
cerning the nature of the fatigue damage: st 

3. This repair of fatigue dama 
established by French’s method car 
not be repaired by subsequent anneal-— 

ing for stress relief even for the early ‘aS Peay 
stage of cyclic stressing; | 
damage can be repaired by u aC 
Tie repair by rst 
‘appears to indepe ndent 


is Decen 


stressing areapplied. 


understressing, however, appears to be 
} lost by cities annealing for stress 
i> 
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Tas book is the third, 

rewritten edition of Dr. 

ee wr + Holm’ s well-known Electric Con- 

“4 tacts Handbook. It is without doubt the 

_ foremost and finest book dealing ex- 
clusively with the theory and use of elec-_ 
trie al contacts. It will prove of un- 
a questionab le utility to the electrical en-— 
- gineer, to the scientist, to the application — 
2 and design engineer, to the student, and 
to the teacher, regardless of the indi- | 


-vidual’s level of experience and knowl- 


: edge in the field of electrical contacts. 


that the data given can be clearly un- 


derstood. L iberal references are ‘made 


to the literature throughout the book. 
Such basic information as is needed 


to supplement the statements given 


the book is supported by basic 
scientific data giv en in the 
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el the book is divided will amply illustrate 
the scope and depth of the subject mat- 
_ tercovered. The five main sections are : 
Contacts, (IID) Electric 
Switching Cont: 


may ) Appendices. 


aay The section on stationary contac ts 


will prove equally valuable to the re- 
search worker and to the equipment or 
application engineer. Basic data on 
contacts, 
methods of reducing the deleterio 

effects of Sina, resistance, tem- 
perature rise, corrosion, welding, and 
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data presented by Dr. Holm. — 


theories of siding contac ts. 


A listing of the main parts into whic ik. a 


such as formation of films, switch gear 


presented. Numerous ‘ferences 

Furthe r, it is written in such a mantier and actual test data are given. tact transfer phenomena—so 
It would be well for the reader to re fer 
-to the appendices for discussion of the — 

basic physics involved to use fully the 
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important characteristics and 
Dr. Holm’s 


extensive pri wtical 
and theoretical, in this fie ld is well — 
demonstrated. People interested in con-_ 
tacts, whether at the research, aca-_ 
‘demic, or application level, would do 
well to review this section of the book | 
thoroughly. Basic data on friction 
phenome na are given so that the reader 


Section will prove particul: arly 
use ful ‘the contact application 

people and to contact-_ 


which are ne to understand the 
operating characteristics of electric 
contacts, are adequately covered. Con- 


in d-c contact usage—are particularly 
well treated. 
For those wishing to delve yon the 
history of electrical contacts, Section 
and interesting. 
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testing, Ozone Generators, Ozone Meas- 
n Ozone 


_ “OZONE 
CHAMBER, “OF MATERIALS 


SERVICE 


por 


esear rer 


r 


| Ozone R R 
861 W. 


School Road 


h and Co 


1 958° 


deve lopment personnel. Data’ on basic Ld 
arcing ‘current flow Phenomena, 
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Complete Field @ Protect the operating efficiency of your testing and measuring 


equipment with competent and ‘regular service. Tatnall Fieid Service 
Factory Service 


Engineers are thoroughly experienced i in calibrating and maintaining 


J 
ion 4s types and all makes of testing equipment and extensometers . . 


and are Supported by fully equipped mechanical, hydraulic and elec- 


_ @ Preventive Maintenance _ For free bulletin or service on an as- -needed or contract basis, ¢ 

@ Major Repairs and 
1201 Palmolive Bidg., Chicago 11 , lll. + 1850 05 W. Eight Mile Rd., — 
wa 
Overhaul 19, Mich. 609, 3141 Century Bivd., , Inglewood 4, Cal. 


SUBSIDIARY OF THE BUDD COMPANY + P.O. BOX PENNSYLVANIA 


ER SERVICE CARD © 


P. ©. Box 245, Phoenixville, Pa. 1371 Peachtree St., Atlanta 9, Georgia. 
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(Continued from pose Edited by N. Irving Sex, 
It is one of the few = es where this 
subject is treated 
thoroughness. 

The appe sndices es giv en are basic to the 
full unde rstanding of the data presented 

in. this book. They cover a range of 
ES such as electronic conduction — 
solids; hardness, strain: hardening, 


pp., $22.59. 


are th: at ars in relays. 
ee | information given in any one of | 
these topics is well worth the purchase 2 
price of this book. This book should be 
n every library by people 
with electrical contac ts—industry , edu- | 
cational institutions, indiv iduals sor It 
has no equal in its field. 


pp.; 101 figures; 27.50DM 


(Approximately $6.50); in German. eee 


book gives'a unique 


pre sentation of basic concepts of the 

mechanical characteristics of polymers 
in relation to testing evaluations and 
properties of technical importance. The 

emphasis is entirely on the physical, 

rather than on the chemical structure, 

There are three main sections. T i 

first deals with such subjects as ini 

_ and external friction and their. relation- 

_ ship to ultrasonic vibrations and heat 
generation; model concepts of polymer 
structure and their limit: ations; micro- 
scopic and submicroscopic failure proc- 

and phenomenological realization 


of elementary processes such as relaxa-— 
tion, creep, and flow. The second sec- 
is concerned with technical testing | 


_ procedures for evaluating the effects of © 
mechanical los ading, and contains de-— 
_ scriptions and analyses for a wide variety 
of procedures for ‘tensile testing, wn 
ness testing, and dynamic tests. The 
— of residual stresses is given es- 
attention. The third section con-_ 
aa examples of practical testing pro- 
chosen to illustrate their connec- 
- tions with the general concepts of mec che 
 anical behavior developed in the first 
sections. Here are discussed sub-— 
jects such as the shape of diverse stress- 
strain curves; effects of temperature 
4 stress-strain curves and other properties: 
cold stretching; fatigue testing, ete. 
The general treatment of the material 
= the book is new and distinctive. It 
heb information from many coun- 
ig tries which will be widely useful for 
_ technological aspects of rubber and plas- 
ties. _ The table of contents constitutes 
six pages in outline form, while the sub- 
ject and author indexes together occupy 
ie pages. With these, the topics dis- 
cussed are easily found. 


— Properties of Industrial 


Reinhold 
lishing Corp.. New York, N. Y. 


completely revised 
and enlarged edition of Handbook of 
Mate rials prov a and application of these data are 
come safety reference for those inv 
in the manufacture, use, storage, or ship- — 
ping of hazardous materials. Some 3500 
have to he 


in older book, while still 
taining the comprehensive tabulation of a 
the data available, giving for each item: 

synonyms; description; formula; con-— 

u stants, toxic ity; symptoms; treatment; 
antidotes; first aid; safety precautions; 
explosion, fire, and. diaster ‘control; 

2 storage and handling. Interpre ts ition 


‘d by invaluable sections 


A A full 


laboratory filtrations 
Qualitative papers for { 
here acid washed 
are not required— low ash pap 
_—double acid washed, ash-free 
—hardened papers for 
wet strength and lint- free 
thimbles _ 
—ashless tablets—even black 
filter paper— —all these plus 
_ special chromatography grad 
are available from Whatman 
ar? all listed in 
cata and our Flow Rate an id 


Whatman grade for a specific 
Ask your laboratory 
dealer, or write to: 


reev 
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AG. 52 Duane Street, New York 7, N.Y.  &§ 


ABO RATORY 


ir 
Pending) 


measures voltages or current grcphically re ecords 


® MULTI- SPEED— standard with 
* provision for optional 1-5 range ee 


RECORDER VOLTAGE OR CURRENT RECORDING— for 
measurement of voltage or current or 


© other variable which can be translated 


FLEXIBILITY OF APPLICATION 


H. SARGENT & CO. 
‘tory bench operation. Assembly of three individual, sep- _—and free clutch position with setae ‘pro sion for rapi 


rable, and self contained units; viz., control panel assem- _pon-synchronous drive. 
bly, amplifier and power chassis, andchart and pen _ Recording speeds of %, 42, 1, 1%, 2, 2%, 4, 8, 
‘drive ard inches per minute, selected by interchange of two gears on 
Automatic null balancing potentiometric system with end of chassis. 2 
~ standard cell standardization by panel control, conven- Te tt _ Free clutch or neutral drive at the rate of pikes 
iS tional chopper-amplifier method with special Sargent high % mately 20 feet per minute in either direction for rapid — 
- gain amplifier and high stability Sargent bridge power sup- scanning of Koprest information, chart reroll, or chart | 
ply using combined or alternate dry cells and mercury = positioning. 
Use of the latter obviates need for standardization over very Recording either by automatic take- -up on roll or with — o 
Ranges: Multiple full scale ranges selected by panel range Me. __ Synchronous switching outlet for automatic sy nchro- 
switch as follows: 1.25, 2.5, 5, 12.5, 25, 50, 125, 250, 500, ; nization of external devices with recording. ee Raa: 
1250, 2500. All ranges are made direct reading as fullscale _ Pen Speed: 1 second full scale. Other speeds can be 
deflection in millivolts, milliamperes, or microamperes by provided on special order with change of motors. 


use of an associated units selector switch. All 33 scales pro-— Bridge: Special Sargent specification. Provision for coupled 
vide true potentiometric measurement. An additional series __ transmitting re for output to integrating cir- 


of the same eleven ranges in terms of volts is provided by an 4h SEE ie P ais 
additional selector switch position, this series using a divider 


input with an impedance of one megohm. Damping: Dyn controlled with single Panel 
True potentiometric measurements are thus provided adjustment of amplifier gain. 
a maximum of 2.5 volts, higher Dimensions: Width, 2114 inches; depth, 13 inches; height, 


measured through a divider. _ inches; weight, about 75 pounds. 
Accuracy: 0.1% or 20 microvolts, whichever is greater. «§-72150 RECORDER — Potentiometric, Sargent Com- _ 


Chart: Width, 250 mm; length, 120 feet. Ruling rational _ on plete with two S-72165 chart rolls; two each S-72175 
“ with all ranges on a decimal basis. Indexed for reference wer pens; red, blue and green; one S-72176 wet ink pen, input 
_ Graduated steei scale provides for any necessary correc- — cable assembly ; synchronous switch cable assembly; plastic 
tion of calibration. Two-position writing plate, 15° weit _ dust cover; spare ring for take-up mechanism; spare =. 
from vertical drive cable assembly; and fuses. For operation from 
Chart, Drive: Forward drive rec driv a volt, A.C. single phase, sites circuits. 


tT 
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| = 
7 = | 
H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO SO, ILLINOIS © — 
DETROIT 4, MICH. DALLAS 35, TEXAS « BIRMINGHAM 4, a 
A | | } FURTHER INFORMATION CIRCLE 1076 ON READER SERVICE CARD 


January 19 22—American Road Builders < 
Pp i kK Assn., 57th Annual Convention and 5th 
: ae ressurizec arl 4 pupae Highway Materials and Services 
Yontinued from p page 78) PB 131501, 50 cents. 
Chemical Processes as Me thods « oll Act 
ing 
ventilation -eontrol; ; pe r- High Temperatures. _PB 131549. /5cents. 27—The American ociety for 
7 sonnel protection and personal hy giene; i A Calorimetrie Assembly for the Measure- Ve Engineering Education, College-Industry 
atmospheric pollution; radiation haz- — ment of Heats of Fusion of Inorganic Com Conference, University of Houston, Hous- 


cards; industr‘al fire protection; storage pounds. PB 131638, 60 cents 


January 26-29—Institute of the Aeronauti- 
. » 
nd handling of hazardous mate ‘rials Ss: Activity sais eal “Sciences, 27th Annual Meeting, 


industry; shipping regulations; and syn-— (Continued on page 99) merican Society of Heat- 


ing and Air Conditioning Engineers, 65th 
= m index. is undoubtedly the Annual Meeting, Bellevue-Stratford Hotel, 


January 27-30—Society of Plastics Engi- 


M| 2 neers, 15th Annual Tec hnic al Conference, 
tec hnical nonte personnel at Commodore Hotel, New York, N 


“38th Meeting, Sheraton-P ark trical Engineers, Winter Meeting, Statler 


Hotel, Washington, D.C. = Hotel, New Yoru. 


OTS Research January 8-9—The American Society for February 3-5—Society of the Plastics In- 


Engineering Education, Coop Education dustry, 14th SPI Reinforced Plastics 
| Bre ports, rece ntly _ Midwinter Meeting, _ Hotel Del Prado, | Division, Edgewater Beach Hotel, Chie ago, 
obtained from. the Office of Te chnieal January 12-14—National Symposium on February 8-1 
Sery ices, UL t of role Reliability and Quality Control; spon- Engineers, Statler Hotel, zele 
epartment ¢ om sors: Institute of Radio Engineers, Ameri-_ 
merce, W 25, D.C. Order by ol can Institute of Electrical Engineers, February 19—National Sand Gravel 
number. American Soc iety for Quality Control, Assn.—National Ready Mixed Concrete 
Electronics Industries Association; Belle- Assn. Conventions, Roosevelt Hotel, New 
of Technical pale vue-Stratford Hotel, Philadelphia, Pa. 
The CTR’s list all reports of research in 7 _ January 12-15—National Concrete Masonry a February 15-19—American Institute of Min- 
ae spective field available to the public from Re. Assn., 39th Annual Convention and —_ ing, Metallurgical, and Petroleum Engi- ¥ 
OTS collection. Concrete Industries Exposition, € neers, Annual Meeting, Hotels St. Francis, 


_ Public Auditorium, Cleveland, Ghio. Sheraton-Palace, and Sir Francis Drake, 
Titanium: Part 1—Titanium Alloys, 


ys: January 12-16—Society of Automotive Engi- San Francisco, Calif. 
1930-1958. CTR 349, 10 cents. neers, Annual and" 19-21—National Society of Pro- 
5 Titanium: Part 2—Titanium Carbides and 


1 Statler, § fessional Engineers, Wint Meet 
Compounds, 1958. ‘TR 350, 10° Statler 1 _ Engi inter Meeting, 


roit, Mich. Dinkler-Tutwiler Hotel, Birmingham, Ala. 
_ cents. January 19- 20—Industrial Heating Equip February 23-26—American Concrete Insti-— 


Titanium: Part 3—Barium Titanate, 1946- ment Assn., Inc., Cleveland, tute, Annual Meeting, Statler Hilton Hotel, 


1958. CTR351, 10 cents. land, Ohion Los Ange sles, Calif. ‘ 


Ts “handle” “Seel” a factor in your ur product: 
you make, convert, or finish tissue, ‘non- woven 


textiles, textiles, and plastic film it isafactor. 
Handle-O- Meter control processes. 
‘Simple and quick use. No training required. 
e 


No human element. Results: reproducible betwee 
instruments. Tests completed in 


t tissue must meet a Handle-0- ter valve. 


3 ‘ALBE 


ae 
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Be peed on Handle-O-Meter | 
— RT INSTRUMENT ANY 
RT INSTRU MENT COMPANY 


| 
q 
| 
| 


| 


acCoull Corrosion Test 
used for determining the corrosive effects of cea 
; lubricating oils on Specific bearing metals when the _ 
test oil is oxidized in air at an elevated — 
ae contact with a catalytic surface. As it is desirable 
ye in the MacCoull Corrosion machine to reproduce : 
- conditions which actually exist in an engine, namely, 
¢irenlation of oil through a rotating bearing, spraying 
it into the air, contacting a catalytic surface, and re 
circulating through the bearing, these stipulations 
= maintained as much as possible in the design cf - 
corrosion test machine. 


is constructed of an 
aluminum block with ten beaker wells. Cartridge 
heaters are inserted into the bottom of the block for 
uniform heat distribution to each beaker well. The lead 
iy wires from the cartridge heaters run to a commutator 
plate between the heating block and the base block 
which permits rotating the heater block through an > 
a are of approximately 350 degrees. Toggle switches in- te 
..serted in the aluminum base plate operate the various _ 
banks of heaters, to obtain test temperatures of 
350° F. In addition a thermoregulator circuit and _ 
relay control are also installed in the bottom compart- 
: ae ment of the base. The top aluminum deck is equipped © 
with a 1/3 horsepower heavy duty ballbearing motor 
adh -which drives the ten test spindles through a belt and _ 
Saws, pulley arrangement. Each individual spinner is _ 
equipped with a ballbearing race and at a, 


Pairing 
Band for ‘ ‘Labitems” MacCoul Corrosion 


MOORE STREET DEPT. 229, N. 1 


ten spinner assemblies, stationary baffle plates, sflit 
micarta bushings, stainless steel beakers, splash guard — 
and beaker covers. Suitable for operation on 115 volts, 
60 cycles single phase A.C.; current capacity 2 0 amp. a 
Other voltages and frequencies to special order. 


price 


618730 MacC oull corrosion test apparatus 2 
plete as described above. $3,750. 


En 

Spinner ine ing spinner cover 
spindle 88.50 

G18732 Bushing, split micarta....each> 6.50 


618733 te with cop- 

618734 a be saker rc cover with | 


each 2 35 per 100 30. 60 
ay We are also enna to furnish the above apparatus 
with the MacCoull-Ryder modification (Pratt & A hitney 
- Design) which incorporates a one piece spinner, stainless } 
steel beaker with the stationary spindle machined as - 
gral part of the beaker. Price on request. 


Tester end iin new petrole um testing instruments. 
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The following 101 members were elected from 


September 12 to November 12 , 1958, making the — 


are orronged aiphabetica 


our 


C HIC, DIST RIC’ 
Capitol Paint and Varnish Works, 


Zimmerman, v ice-president, 
Concord Chicago 2 2, Il 


Martin Oil Service, Inc., C. Rush, 
“neer, Box 298, Blue Yaland. lil. Tyler, I. L., manager, Field Research Section, 
4 Andrews, James B., associate development _ Portland Cement 5420 Old Ore hard 
reharc d., Skokie 
Braswell, James A., chief chemist, Firestone AND DISTRICT 
Tire and Rubber Co., Box 1295, I lee ae 
F. E., quality control superintend 
Stetson C hina C o.. Lincoln, 
Amato, Michael vic e-president, 
| Seaman-Andwall (orp., 
Twenty-fifth St., Milwaukee 1, W 
_ Diaz de Cossio, Ro er, research associate in 
civil engineering, niversity of Illinois, 
Talbot Laboratory, Urbana, Ill. [A]* 
- Grand, Irving H., chemist, Technical Dept., 
Chicago Burlington & Quincy Railroad. 


¢. B. & Q. Tie Plant, Galesburg, Il. F 
mail: R.R.D., Gerlaw, Ill 


olmgren, R. 


tor, Package Engineering, 185 N 
Ave. , Chicago 1, Ill. 


, Zanesv ille, Ohio. 
Wileon Rubber Co., The, B. L enhart, 
ay ae 1200 Garfield Ave., S. W 
‘anton 6, Ohio. | 
Columbia-Southern hemical Corp., Bes 
$1, Barberton, Ohio. 
McCutchan, Arthur, consultant, 
be Ream, Harry S., III, 1400 Race St., , Dover, 
ne Richardson, M. W., Jr., sales engineer, C. 
Litzler Co., Ine. 1817 Brookpark R« 
Cleveland 9, Ohio. 


WILSON ‘ROCKWELL” 


_ 


mplete 


Com 
formation 
No ‘hee 
requirements you have, there’ 2 
WILSON instrument todothe job for 
you. WILSON’s library of hardness 
testing information has data on 
applications—the principles of the 


“ROCKWELL” tester—operation —- 
accessories —conversion tables — 


oa ay check the bulletins of particular interest to you. a 


DH-325—wiILson “ROCKWELL” Hardness 
most hardness testing unusual applications, including 

ments. and Semi-Automatic models. 

DH-326—"'RocKWELL” Superfic ial Ha DH-328 —TUKON Tester, precision 


DH-327 —Special Testers, for 


_COMPANY. 


CITY, fal 


N AMERICAN CHAIN & CABLE. 
230-C Park Avenue, New York17,N.Y. 
FOR FURTHER CIRCLE READER SERVICE 


= 


eli elid Ave., Cleveland 6, Ohio 


Webcor, Inc., 816 N. Kedzie, Chicago, Ill. ab 


Ss Edgar D., manager. Test Laboratory, "py 


NIA 


ructor, 
10900 Eu- 


‘Toomey, Robert. F., 
Case Institute of Tec hnology. 

DE 


Bendix Systems Div., Bendix Aviation 


James Burnett, engineer, Nuclear Dept., . 
3300 Rd., Ann Arbor, *h. 


NE WE NGL AND ag 
Hammond Plastics, Inc., C h 
chemist, 88 W ebster St., Ww oreester, Mass. _ 
Instron Engineering Corp., E. J. Tolle, sales 
" manager, 2500 W ashington St., Canton, 
Clougherty, Edward V., consulting and te 
ing, 88 Coleman St., Dorchester 22, Mass. — 
Crooks, Ronald O., metallurgist, Associated — 
Spring Corp., Main St., Bristol, Conn. [A] 
= pene P., field sales supervisor, Bald- 
-win-Lima-Hamilton Corp., 42 Fourth Ave. “| 
Waltham 54, Mass. For mail: 8 Angel: 
Rd., Framingham, Mass. 
Mulhern, Bradford L., manager, Nee Eng- 
cial St., Medford 55, Mass. 


He Presto, Alphonse R., chemist, 


wovens, Inc., 


Xow 
Box 424, Westfield, Mass. ; 
eed Robert H., specifications engineer, 7 
Edwards & Kelcey, 470 Atlantic Ave... 
Controls, 


Jerome E., Staff engineer, 


Inc., 700 Pleasant St., W asi 


NEW YORK DISTRICT 


‘Bureau Veritas, W. C. Banks, chief chemist, 
_ 17 Battery Pi., 4,N. hy 


Assn., Charles H. Leach, secretary-treas- 
 urer, Forty-second St., New York 17, N. Y. 

_ Indussa, Corp., A. A. Franck executive vice- 
Bll Fifth Ave., New 1 


378 West End Ave., New 

Kledaras, Stanley G., manager, New Haven 

- Testing Laboratory, Inc., 2143 State St., 

Pietrzak, Stanley Joseph, metallurgist, Bur- 

goyne Testing Inc., 542 Main 

t., Westbury, N. mail: 

Roslyn East Meadow, {Ay 

Pee, ‘Stephen, vice-president, engineering, 

Molecu-Wi ire Corp., Route 537, Scobey- 
Roberts, Donald R., head, Sanitary Products 
Research, Personal Products Corp., 
town, N. J. For mail: 43 Ms ali 
North Plainfield,N.J. 

Saubestre, Edward B., assistant resear h di- 

reetor, Enthone, ine. , Box 1900, New 
Vasilion, Kimon Re- 


, Rockaway, 


“tor, 
search Li aboratory, 21 Pine S 


NORTHERN CALIFOR 


Ceramics, Vallecitos Atomic Laboratory, 
E Co., Box 846, Pleasanton, 
Cali 
Atomic Energy Equipment Dept., Valle-— 
_citos Atomic Laboratory, General 
Co., Box 846, Pleasanton, Calif. 
Landis, Roy G., laboratory director, 
iNiams Co., Box 4325, Bay shore 
Oakland 23, Calif. 
Charles E., president at 
_ Laboratories, Inc., 845 Carleton St., Berke- 
10, Cali >, 
Tedford, C. fetallurgical and 
Chemical Laboratory, Friden, Inc., 2350 
a Ww ashington Ave., San Leandro, Calif. 
on page 84) 
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The pressure re fluctuations 


¥ A Model 906 Honeywell Visicbrder wrote this record 


of pressure fluctuations . . .““buzz”. . . for the National 
_ Advisory Committee for Aeronautics at the Lewis at 
Flight Propulsion Laboratory in Cleveland. Buzz is the | 


in term used ¢ to ) describe unsteady variation in pressure ‘s 


| fine the buzz-free operating limits of the inlet, and to Tole “" NACA Engineer examines Vi a ita 

provide the designer with structural load information ‘The Honevy WELL V ISICORDER is the first 

fo in case the inlet is inadvertently caused to operate on Ae ¢ 

: fas buzz during flight. This is particularly important be- lograph. In lchaenentinn and in the field every- aa 
cause inlet buzz can result in fluctuating structural 4 , where, instantly-readable Visicorder records are ee 

loads of the order of 1000 psf. Depending on the inlet a pointing the way to new advances i in product de- ar 
this could cause structural failure of the inlet rocketry, computing, control, nucleonic 


Ai monitor them as they are recorded—use the Vi isi- 


inlet dynamics such as delay time. This informa- 
tion is used to design inlet control systems. a 


Jer 


egulator Co “Industrial Products Group, Heiland Division, : 5200 E. Evans Ave., Denver 22, Colorado -; 


“December 
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“Norge Div., 


Oh io. 
PHILADELPHIA DISTRICT 


David E., director ot research and 
; ~ development, W arren Webster and Co. 
- Seventee nth and Federal Sts., Camden 1 
Smith, Everett, quality control engineer 
‘ataly tic Construction Co., 1528 Walnut 
Philadelphia 2, Pa. For mae: 
Ave., Chester, Pa. 


PITTSBURGH 


te D. B., vic e-president, Railroad Div. ae 
Dearborn C *hemical C o., 605 Two 
Center, 22, Pa. 
S., technical direc tor, Gls ass 
Industry Research Corp., First 
3 National Bank Bldg., New Castle, Pa. 
Kozlowski, Frank W., laboratory technician, 
Koppers Co., Inc., “Research ‘Dept., 
St., Verona, Pa. [A] 
-Prindle, William R., manager of 
Hazel-Atlas Glass Div., Continental Can ie, 
—Co., Ine., Fifteenth and Jacob Sts., W heel 


ROCKY MOUNT N DISTRICT. 


Elfert, Ralph J., Jr., materials engineer, U. 5 Bes. 


~ Bureau of Reclamation, Denver Federa = 
Center, Denver 2, Colo. For mail: 4150 
Cornell Ave., Denver 2 22; Colo. 
Mayer, Irving G., chief chemist, Arizona 
Refining Co., Box 1453, Phoenix, Ariz. 
For mail: 2216 W. Mulberry Dr., Phoenix, | 


Lestiston “Avenue 


Cc incinnati Cook, Henry W. 
‘Revie, Robert G. ., chief laboratory tec ‘hn 


North Ave., N. E., : 
Frost, Cariton S., president, Gulf Coast Test- 


SOUTHER} 


Res George M., 5255 Encino Ave., 


Jones, 
“Test Laboratory, The Sierracin Corp., 


LeClercq, 


‘tee, Fred L., partner, Roscoe DeWitt 
Munz, Lee, chief chemist, 


| Snedeker, M. H., general manager, Aeronau- 


LOUIS DISTRICT 
Borg-Warner Corp., W. F. Hag 
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ment Dept., Lone State Gas Co. 


1S. 
Harwood St., Dallas 1, Tex. 


2 Retreading Inst., W. W. Marsh, I- 
, district customer engineer, tive secretary, 1012 Fourteenth St.. N. W., 
Phoenixville, Pa. — For mail: 21 3. Allaire De Schmertzing, Hannibal s., assistant re-- 
Lane,N.E.,Atlanta,Ga. search Allied (¢ "hemic al Corp., 
Hopewell, Va. For mail: 
, Hopewell, Va. 
Maryland State Roads Commission, 520 
‘Albermarle St., Baltimore 2, Md. 
Lurie, William, materis als engineer, Ss. 
Naval Gun F actory, Washington 25, b: RA 
For mail: 9106 Flower Ave., Silver Spring, 
Miller, William M., Jr., Laboratory and 
~ Quality Control, Hedwin Corp., 1600 Ro- 
land Heights Ave., Baltimore 11,Md. 
Talebzadeh, Marie P., chemist, Englander 
Co., Inc., 227 N. Warwick Ave., Baltimore 
1121 Ss. Department of the ‘Army, Office ¢ of the 
Isabel, Burbank, Calif. $3 Sal Chief of Engineers, Chief Library Branch, 
j., “development engineer, Washington Gravelly Point, 


il. 


cian, Law Engineering Testing Co., | 


Forrest Ave. Atlanta, 


Ga. For mail: 
Atlanta7,Ga. 


ing Laboratory, Ine., 6500 Forty- “ninth © 
St., N. Pinellas Park, Fla. 
cRae, John L., chief . Bituminous and 
Chemical Section, Waterw ays E 
Station, Vicksburg, Mi 
‘ALIFORNIA DIS :TRIC T 


Encino, Calif. 
Wilbur E., 


Glade ling, Me Bean and Co., 2901 
Feliz Blvd., Los Angeles 39, Calif. 


SOUTHWEST DISTRIC 


Los 


NEW YORK-ONTARIO- 

Barker, Thomas Edward, production planner, — 
~~ Johnson, Matthey & Mallory, Ltd., 110 
Industry St., Toronto, Ont., Canada. 


For mail: 219 Laughton Ave.,  Foronto 
Canada. rf 


Clarke John Ww. manager, P roduct 
ing, eneral E lectric Co., Bldg. 22, 1000 

utton, D. B., city engineer, City Hall, 

aterloo, Ont., Canada. 


Architect, 


2025 "Cedar Springs, Dallas 1, 
Tex. 


Kaleo Mar 
2002 Harrington, Houst 


facturing Inc., 
26, Tex. 


ties, Inc., 207 S. Sylvania, Fort Worth 11, 


Tex. For po Route 1, Box 68, Smith- 
field, Tex. 


JAKERS. 


accurate 


lysis of industrial materials : 


ana 


eve 
‘Shakers provide quick accurate sepa- 
ration of industrial materials with more 


sf positive control of components sare 


| improvements 
netic drive’ 
Rheostat voltage control 
© Reset timer for accurate | time ena 
> 


es. Voltmeter to obtain comparable tests 


under identical conditions — 


| Holds six ‘standard 8- inch 


Operates from 15 60 60 cycle a 
TS158 
Write for complete | hibernation on SYNTRON 
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Burton, chief engineer, 3020 Main St., 
Giddings, Ray C., chief engineer, Voleanite, 
Ltd., Box 1404, Honolulu 7, Oahu, Ha. 
Gilbert, Gus, treasurer and general manager 
‘State Tile, 158 Sand Island Access Rad., 
Honolulu 17, Hawaii. a 
Goff, Vyrl D., manager, Pittsburgh Testing 
~ Laboratory. 2419S. E. Powell Blvd., Port-— 
Griffiths, John D., chief engineer, Gate C ity 
Steel, Inc., Box 1487, Boise, Idaho. 
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Asbestos. S.A., Fernando 


engineer, Ave. Industrias 1231 Pte., 
N. L., Mexico. 
Unidas, A., David Roldan G., 
tee hnical director, Apartado Postal 267 3, 
Mexico 14, D. F.. Mexico. 
Instituto Brasileiro de Helio Bel- — 
>= trao, president, Caixa tele 343, Rio de 
Koninklijice Shell Plastics Laboratorium 
Delft, G. J. van der Bie, head, Elastomer 
Oostsingel 178, Delft, Ne 
lands. 
Willys Overland do Brasil, Ss. A., E. Hoffer- 
nan, supply manager, Caixa Postal 8610, 
- Banker, Anil R., partner, Banker Textiles, 
Ade snwala Mansions, Chowpatty 
materials engineer, 
Igranic Electric ’Co.,  Ltd., Elstow Rd., 
Bedford, England. For mail: 99 Willing- a 
ton Rd., Cople, Bedford, England. 
 Garcia- Iturbe, Leopoldo, civil engineer, 
JEMCA, Calle C 50, Coro, Vene- 
«Girard, Guy, engineer, Saguenay Premi, aes 
Inc., Bly. St. Jean St. Jean-Evdes, P. Q. HY 


‘anada. For mail: 250 Gay-Lussac, 


j 


Lake, G. Quentin, municipal 
4 Burnaby Municipal Hall, 4545 E. Grand- 


-view-Douglas Highway, Burnaby 2, B. C., 
Leon, Maxime, civil engineer, 9 Avenue Jose b 


A. R., Technical Dept., d, Canada, in Philadelphia, 


de Construcciones “{NCA,"” Casilla 4211, T 


Ready Mix, Ltd., 1450 Laurentian Blvd 
Montreal 9, P. Canada. For mail: ren gamma Tadi- 
2815 Barclay fontreal 26, P. ¢ 

ration of Swedish Civil Engineers, up to 12" thick. cities. Catalog a and re- 
srunckebergstorg 20 III, Stockholm C, a2, 
mail: L -AMCO, Box 69, The machine | doing | the job is print upon request. rind 

ahlawi, Yousefaba sime ehran 

of 000 curies of Cobalt 60, and 
Palmer, G., , chief on ( - whic! || Its ble 
A Fina Oils, Ltd., Fourth Bamlett Bldg., ich gives resu ts compara 

Poulsen, Ervin, Ellemosevej 109, Hellerup, tho ose 0 of a 2,000, 000 \ volt 

Guy, chief of technical Ac X-ray m ma nachin ne. at less | 


ies Electriques d’Ugine, 10, rue du General- 
Foy, Paris 8°, France. of initial “equipment cos cost. 
Villa, Federico, assistant technical manazer, | 
Franco Tosi, 8. p. A., Mien | Provided with coriipletely fail- 
ara, Gregorio Y., “vice-president and ‘dean, automatic controls, the 


eam producing 1060 is is easily 


NUCLEAR SYSTEMS, 


or COMPANY, 32. P - 


a 
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James E. Bennett, Jr., is now assistant 

manager, Concrete Control, Uhl, Hall, & 

Rich, on the Niagara Pow Project. 
Previously he was with F. C. abe il 


H. Bohn, retired as de and metal-— 
hereical engineer, Linde Air Products Co., 
We Aug. 1, 1958. He served on the staff of 
— A. ‘number of active ASTM members * ‘of ASTM and its Cleveland District tCoun- energetic worker on the subcommittee sof 
were honored at the 1958 ASM Mee ting ae ‘cil, Mr. Bayless has served as both chair- ASTM Committee B-5 on Copper and 
during the N: itional Metal Congress in ot man and secretary of that council. Earl _ Copper Alloys and also contributed sev- 
tober. Succeeding retiring president, R. Parker, professor of physical metal- eral papers. 
George M. Young, is Clarence H. Lorig, jurgy, University of California, member Carl Buck, manager, 1inless Steel 
a technical director of Battelle Memorial In- of General Research Panel of Joint Com-— Metall "Un t a oth tes Steel Corp., 
stitute of Columbus, Ohio. Other ASM _ mittee on Effect of Temperature on Prop- 
officers who have been active in the work of Metals, is a new trus f ASM. 
— erties o trustee chief metallurgical engineer.- He repre- 
of the Society include Robert H. Aborn, ts his fir 
director of U. 8. Steel Corp.’ s C. E. Bain = Wendall D.: Anderson, formerly chief Ch kel 
Laboratory for Fundamental Research, engineer, Sanitary Engineering Service, Related Ali 
treasurer. Dr. A. J. Phillips, vice- presi- Atlanta, Ga., is now civil engineer, On- 
dent and director of researc ch, American one ay Products Co., Milledge ville, Bums, associate director, 
received the orp., has been advanced to director ae 


“as a metal scientist, an inspiring 
Te and an able administrator.” He manufacturing, The Duriron Co., Inc., committees, 


isa long time member of ASTM and has retired. He represented the company Arnold E. Carden, formerly researc 


ASM Gold Medal, recognizing his metallurgical research. Armco is repre- 
fa 6. A. Baker, vice-pres ent in charge of | sented by Mr. Burns on several ASTM 4 


Pe. served on many technical committees. in ASTM and served on Committee A-10 

Emest E. Thum, editor-in-chief of Metal on Iron Chromium, Iron- Chromium Research Laboratories, 
_ Progress, was elected an honorary member Nickel, and Related Alloys. 
ofthe ASM. Formany yearshehasbeen . 


New Kensington, Pa. , is now assistant — 
professor, Department of Engineering» 


active in the Society and its technical com Howard S. Bean, recently retired from vers aa U niversity of Als pipe _ 
mittees. Ray T. Bayless continues the National Bureau of Standards, has 
manager, directing ASM Head- been retained as consultant on ‘Frank Ss. Chaplin, formerly associate 


A long- time member urement by The Foxboro Co. * tor, The Franklin Instits te, P hila- 
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lifetime to aviation in general, and naval | 


e One of his outstanding continuing contri- 


delphia, has opened a consulting engineer- 


ing practice with offices at Johnson and — 
Plymouth Roads, Plymouth oo 


‘Rudolf Coope ergineer, 
schaft Czepek and Co. bei Offen- Opens of research A rch 


rector of research, Aluminum Company ~ 


America, recently was awarded the high- 
U. 8. Navy civilian honor. In cere- 


monies held in the Pentagon, Mr. Dix was 
presented with the Distinguished Public 


srvice Award for his outstanding con-_ 
tributions to the Navy in the fields of 


scientific research and developinent. The 


Navy citation states, in part: ‘As assist-— 
ant director of rese arch of the Alcoa Re- 
search Laboratories of Aluminum C 
‘pany of America, Mr. Dix was the guiding 
strength, corrosion-resistant aluminum 
alloys which constitute the basic construc- 


naval aircraft. Mr. Dix has devoted a | 


aviation, in particular, has benefited 
greatly from his achie *vernents. His vi- 
sion, technical competence, and efficient 
ie adership have resulted in outstanding 
contributions to the nation’s defense 
capability.”’ Mr. Dix is a long-time mem-_ 
ber of ASTM, representing the Aluminum — i 
Company of America on Committee B-3 | 
on Corrosiog: of Non-Ferrous Metals and J 
Alloys. He was active on other technica! | — 
committees and also the 


M. Eastlake, g ge m: anager, Wire 
4 


‘ and Cable Division, Northern Electric 

Co., Ltd., Montreal, Canada, retired Oc- 

“tober 31. He represented his company ‘ 

Maynard Euverard, until recently sample, including fatty acids 

tee hnical assistant to vice-president for en- d d 

‘gineering, American Machine and Foundry an compounds containing 

as high as 36 carbon atoms. 


Co., New York, N. Y., is now assist-— 7 


ant to the president at the company’s | 
4 nion Machinery Division, | Ric hmond, 


L. Fink, national director of the 
Sosloty, , and for many years chief of the — 

division, Aleoa Research Lab-— 
- oratories, New Kensington, Pa., was re- 
promoted to the newly created posi- 
tion of scientific coordinator. This posi- 

_ tion is equivalent to assistant director. 
Dr. Fink will stimulate and enc ourage 

- fundamental research work in ARL and 
follow basic work in university 
ea other scientific organizations to obtain 
maximum benefit for ARL investigations. a 
_ He is very active in many technical socie- 
ties, has presented many technical papers, 
has been granted numerous patents. 


Model K- 4 offered as 
finest and most versatile: re- 


as design. Two complete 
systems_ inclutle separate 
chromatography. column, detectors, controls 
accurately and and fraction collectors. One 
records the components two. recorders, with o 
almost any material which can without integrators, be 
be reduced toa gas or liquid Specified a as required. 


BURRELL KROMO- TOG, NEW RESEARCH MODEL K-5 
K-s 5 KROMO-TOG With One Potentiometer Recorder 
Same With Automatic Integrator 
K-5 KROMO-TOG With Two Potentiometer Recorders 


butions in ASTM involves the Joint Com- _ 
mittee on Chemical Analysis by Powder 
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and on the Joint Committee on 
_Chemical Analysis by Powder Diffraction 


Seales sae Standards and Test Data, i of which he was one of the organ- 


raphy 


Ow ene-Corning } iberglas -Corp., Textile 

Products Division, is now | 
and professional 
dence, R. I. 


Lucius Gilman iis accepted a position a Jaunty Fabric Corp., Scranton, Pa. 


: = manager, Polymer and Plastics Re- 
search, Monsanto Chemical Co., ‘Spe-— 
cial Projects Dept., Boston, Mass. Previ-— 
ously he was technical staff consultant, 
Materi als Advisory Board, Washington, 
of D.C. He is an active member of ASTM 
Committee D-20 on Plastics, 
Abraham Goldstein, has accepted a 


a physici 
North Provi 


University. 


r of enginee 


position as test engineer, U.S. Naval Air was named ii 


Rocket Test Station, Roc kaway, N. J. 
He was employed as research 


engineer for Fluor MP. sia Covina, represented his company on ASTM Com- | 


Calif. mittee C-8 on Refrac tories. 


Ss. Green, « executive director of 
Experime nt Station at é 
Ohio State University since 1954, and a 
long-time AS’ ['M member, has assumed 
_ new duties as associate dean of the College ts 


of Engineering. 


United States Steel Corp. 
Division on Committees D-1 


F assigned to research and magnesium de- —_— Corrosion of Iron and Steel. _ 


-O 


effect of sunlight, weathering, 
washing and wearing of materials. A few 
or days i in ‘Adas- Ometers 


as required. 


Clothing makers Automotive industry 
Printing ink manufacturing laboratories 
Plastic and coated fabrics Woolens and worsteds 
Electric manufacturing Rugs and carpets 
Dyestuffs and Soaps and detergents 


U.S. varnish, dry colors 
and many 


Conplete manual on each machine on 
Electric Devices Company 
N. Ravenswood Ave., Chicago 13, Ilil., U. 


—— @utdeor use in an Atlas Weather- Ometer at 


mittee A-1 on Steel. | 


William J. Hart, is now assoc iate pi pro- 
fessor, Maryland State College, Princess — ember of the Society, 


Anne, Md. Previously he was with 


‘Victor Hicks has been appointed 
ae search professor of physics at Marquette 
_ He will, however, retain his 
position as chief physicist at Allen-Bradley 


eee A. _v. Horiak, » hief engineer, 
Hercules Motor Corp., Canton, Ohio 


Lauderd: ale, oat 


"Richard E. has retired 
from Pittsburgh Plate Glass Co. He had _ 


V. Kendall, recently as corro-— 
sion engineer, _National Tube Division, — 
Kendall, 
in addition to being an individual member 
of the Society, represented National Tube _ 
on Paint, 
3 arnish, ‘Lacquer, and Related Products, __ 
Chemical Co., Midland, Mich. has been iD 19 on Industrial Water, and AS -5 on 


bi . 
Weather testing translucent fiberglas 


OR L. Kenyon, former assoc 
a structural design and administration, 


was assistant to the vice-president, 


research, Armco Steel C orp. He cur- 


represents Armco on ASTM Com-_ 

Raymond A. Kundinger, a long time 


has retired a 
technical superintendent ‘of the Dominion 
Rubber Co., Kitchener, Ont., Canada. 

= my 


A. _ McGowan, hie 


Manufacturing Co., DuBois, Pa., was 
named assistant chie Barberton, 
Ohio, Divisi 
Curtis McKenzie, forme rly | presic 
Klem Chemie als, Ine. arborn, Mie h., 


Carl W. Mublenbruch, 
Education and Technical Consultants, 
Ine., has moved his offices to First National a 


Pittsburgh Du Bois Division, Rockwell 


( hie ago Distric met 
Howard B. Myers, recently ace epted 3 
position as sales manager, Metallurgical 
Division, Tennessee Products: and Chem-_ 
—jeal Corp., Nashville,| Tenn. “Formerly 
ihe was employed by Pickands, Mather 
and Co., Detroit, Mich. Mr. Myers is 
active on ASTM Committees 3 on Cast 
Robert E. Parkinson, , formerly, techni 
eal assistant to director of research and 
_ development, Kawneer Co., Niles, Mich., 
is now vice-president, Porce- Alume, Ine., 
Alliance, Ohio. He is currently serving 
on ASTM Committees C-19 on Structural 


of civil engineering, U niversity of 
viously he was professor of civil engineer-_ 
ing, The College of the City of New York. _ 
Robert E. -Philleo, formerly rese 
engineer, Fire Research Section, Portland © 
Cement Assn., Chicago, Ill’, is now em- 
ployed as civil engineer, Corps of Engi- 
neers, Department of the Army, Office of — 
the C hief of Engineers, Washington, D.C. _ 
He i is an active member of ASTM Com- 
Bsn C-9 on Concrete and Concrete Ag- 


se Maurice M. Platte, is now a member of 

f - the technical staff of Hughes Aircraft Co., 
° ulver City, Calif. Prior to necepting 
his new position, Mr. Platte was materials 
engineer, Hotpoint Co., of 
ral Electric Co., Chicago, Til. 
S. Reid, retired in as 
purchasing agent, Metropolitan 
Life Insurance Corp., New York, N. Y. 
has an active member of a 
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andardized test a = | 
— 
— ¥ 
L 


AST M tee hnieal committees, ha av- 


ulting member of Committee 


Me tallic Materials for Electrical | 
Committes D. -6 on r ‘lectrical Resistance, and Electrical Con- 


Products, and of the oT rative Co! Com- 


chief research metallurgist, . Alloy Researe he 
Development for Allegheny Ludlum 
Steel Corp. with offices at the company al 

Research Center at Brackenridge, Pa. 
Dr. 


Reynolds serves on the Joint ote Ohio — 


ti acts, and on the Joint Committee on E if 
fect Temperature on P of 


| 


Shank has resigned as 


secretary of the Department of Industrial 
‘lations, Ohio Board of Building Stand- 
ards, and has accepted a position with 4 
State Highway Dept., 


mittee on Effect of Tempers on Bridges. Prof. Shank continues as con- 


Properties of Metals. | 
4 Roy A. Shannon, formerly m mi sioten nance 
officer, Ordnance Corps, ee. 
i Ordnance Depot, Mainz, APO New York 
oN. Y., is now affiliated with La Crosse 


LaCrosse White Sands Missile Range, N. 


Mex. 


‘Sy stem Test Division as project officer, at — s position as chief engineer, Sequoia Wire 


Ernest L. Robinson was rec ently 


_awprded 1 Honorary in The 
A mierican Society of Mechanical Engineers 
“for creative engineering” and for ‘ “imagin- 


tive programs of the highest order.”’ 


Ernest L. Spencer, associate professor — 


ant to the Engineering Expe riment 
Station, Ohio State University where he 


Bureau of | | 


ae a professor for 40 years. He is the a 


author of many technical public ations. 


Victor Siegfried, recently accepted a 


and Cable Co., Re x<dwood City, 
: Prior to that time, he was chief engineer, | 
The Ansonia Wire and Cable Ce 0., 
Mr. Siegfried is ac many — 


, As hton, 


versity and a member of the Medfield 


in conceiving research and investiga-_ of civil engineering at Northeastern Uni- 


Robinson, who is currently serving ‘on the 
ASME- 
Effect of Temperature on Properties of 
is retired from General Elec virile 

, Howard J. Rowe, chief metal 
Fabric ating Division,’ Aluminum C om- 
‘pany of America, Pittsburgh, Pa. » Te 
ceived from The American Foundrymen’s 
Society the McFadden Gold Medal “for 
outstanding contributions to the Society 


a industry.’ Mr. Rowe been active 
in ASTM since 1941 and is a member of © 
Committees B-7 on Light Metals and Al- 
loys and E on Nomenclature and Defini- 


— physical chemistry, Case Institute of 
Technology, was joint recipient, with Mr. 
Dean Taylor, Jr., of the Union Carbide 


the American Chemical Soc jety meeting 
in Chicago, Sept. 10, 1958. The award 
was given in recognition of paper, 
“Studies of Adhesion Using 


ASTM Preside int R. A. Schatee!, 


rice-president of engineering and research © 


- director of Fome Cable Corp., Rome, 
ats N. Y., has been granted a United States 
patent for Roseal, a 
rubber resin used primarily as a sheathing 

ompound on electrical wires and cables. 


ASTM Joint Committee on the mi 


John E. Rutzier, Jr., ‘assistant professor Pa., has been appointed direc 


hemicals Company award, presented spector, 


Molecular 


Park, Mass., Planning Board, has been | 
named a tant to the university engi- 
neer, Charles O. Baird, Jr. He will 
aponsible for knowledge of the utilities 
sy stems at the university , which are as 


cat extensive as many small towns, and will | 
study and coordinate the physical needs of | 


the university for future expansion. 
Active in ASTM for several years, cur- 
rently he is serving on Committees C-9 on 


- with Lockheed Aircraft C orp., Sunnyvale, | 
Calif., as electronic research engineer. 
‘Sidney J. Stein, director of reses arch 
International Resistance Co., Philadel- 


of engineering and research. 
Charles E. Thibeau, forme 
Insulating Fabricators of New 
England, Inc., Watertown, Mass., 


Calif, |, 


is now 
president, Conductoflab, Inc. , Groton, 


Mass. 


‘Franz H. is now associate pro- 


metallurgical engineering, Deps 


ment of Mining and Metallurgy, Uni 


versity of Wi isconsin, 


P 


expe rimental engineering, University of 
Minneapolis, Minneapolis, Minn. 
. H. Waite, director of research, Mc-— 

Chemical Co., Cleveland, Ohio, 


Madison, Wis. 
reviously he was assoc ciate professor, : 


D. O. Schwennesen, works manager, has retired. He represented McGean— 
Magnet Metals Co., Camden, N. J., has i Chemical Co. in its Society membership — 
been elected vice-president. Ww ith Mag- ae and on Committee | B-8 on Electrode- 
net Metals since 1956. his new duties will a peated Metallic Cnatinge for a number of 
include both engineering and managerial 


‘Howard Scott retired from Westinghouse 

:  Researc h Laboratories, Pittsburgh, Pa., ay The International Nickel Co., Inc., De- 
November 1. He represented Westing- _ troit, * now affiliated with Engineeri 
10use Electric Corp. on Committee E-4 on | 

Metallography and also served as acon- on page 90) 


yes 


J. Walls, recently 
the Development and Research Division, — 
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Castings, Inc., Marshall, Mich. ,servingas "Allen, research engineer, 
vice-president. He is a long time member Ohio State 8, a 
of ASTM and has served on Columbus, Ohio, died October 10, 1958. ‘William Long, engineer, 
A-3 on Cast Iron, as well as the Detroit He had been prominent member Maryland State Roads C ommission, Balti-— 
“AG District Council. Committees C-15 on Manufactured Ma- “more, Md., died recently. Mr. long 
sovry Units, D-4 on R vad and Paving ‘served on numerous subcommittees of 
H. Winkler, long-time ‘al Materials, D-1 on Paint, Varnish, Lac- A Committee D-1 on Paint, “Virnish, 
engineer at Bethlehem Steel Co., Bethle- quer and Related Products, D-18 on Soils ore and Related Products, T: ' 
hem, Pa., retired from the ompany Engineering Purposes, C-9 on Concrete 
effective October | 1. most ac ‘tive and Concrete Aggregates, and C-4 on 
member of ASTM for many years, his Clay Pipe. In addition, he was a past James T. MacKenzie, retired chemist 
ae dating since 1913, and a officer of Committee D-4, acting as chair- Pipe metallurgist, American C ost Iron 
former national director and honorary man of several subcommittees. a aa Co., and recently consultant, South- 
member, in 1954, will continue his per-_ Rese arch Institute, Ala., 
sonal affiliation with a number of ASTM _sVicter A. Crosby, manager, = At 
technical committees; he represents the Climax Molybdenum Co., es, } ‘ 
Society on certain sectional committees Detroit, Mich., died October 2, 1958. rpetuity, had rend 
under ASA auspices. Mr. Winkler Aside from being an ASTM member since ve serving 
given long and faithful service to Com- —-1934, Crosby was active in Com- the of Directors, the Southeast 
- mittee A-1 on Steel, A-5 on Corrosion of — mittees A-3 on Cast Iron and A-7 on Mal- a istrict Council, and a a numbe ad of the 
Iron and Steel, B-1 on Wires for Elec- leable- Iron Casting tee committees. F rom 1944 
trical Conductors, and E-1 on Methods t. MacKenzie served *hairman 
Testing, been of Wesley w. Horner, partner, of Committee A3 on Cast Iron. He was 


: 3 many subcommittees which have de- Consulting Engineers, St. Louis Membership in ASTM 


veloped important specifications for steel  Mo., died September 22, 1958. Mr. i in 1956. His technical papers — 
Ze ts. Mr. and Mrs. Winkler will Horner was a member of the Society for ‘i Wide recognition Stat foreign countries 
continue to make thei ‘ir their home 22 years and had served on Committee well as the United States. till 
Ray Wright, formerly: design: | engi- Frank P. Gilligan, secret tary- treasurer search, Libbey-Owens-Ford Glass Co. 
The Henry Souther Engineering Co., Toledo, Ohio, died a short time ago: cs - 
h, Fia., ., is NOW affiliate with General Hartford, Conn., died September 5, 1958, He was a member of ASTM for a number 
Electric Co., C Ohio, as design ‘Fepresented the company membership years and served on Committee 
engineers number of vears: on Glass and Glass Products. 
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ities and precision are 
wy, SPEED: uP To: 20 WEIGHINGS PER MINUTE Py available, as well as in- _ 
re The un unit has a built-i in taring device to a total of ie ef PM 
metric calibrations. 


500 grams. With it empty containers f for solid or 


liquid substances can be tored to read zero on demonstrate this balance 0 you. 
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“Toots, | “MOLDS, | DIES from our 


‘ 
A flexing, compression ik 


Precision- Cut 


3 
‘METTLE R SINGL E PAN, DIRE CT READ- | 
BALANCES incorporate the principle of 
A Abe constant sensitivity substitution weighing i in > 
bination with efficient damping, built-in weights 
optical presentation of the result. They 


are outstanding for speed, accuracy and — 
_ venience for many t es of laborator 9urposes 
typ ry purty 


For analytical work maximum accuracy, 
a the B series and the unique M-5 model overcome | 
_ tedium and uncertainty in important sample 


For bulk weighing, dispensing, 
weight conformity inspection and other tasks 
requiring medium accuracy, the K series plat- — 

type fulfill a comparable purpose. 


weighings of sub- analytical nature in 
industry, teaching, etc., the new H series covers 
the range between the B and K series. They in- yy 
te corporate features of both, i.e. total enclosure 
and multiple weight manipulation as in the B Po 
utting ‘Dumbbell” reference weights by means of extended 
m rey Taring is provided for in the B and H 
and in the T models of the K series, 


“Accuracy 
Copacity within 
grams optical 
200 gms | +0.05mg | 115 mg 
—-100 +0.02 mg | 115 mg 
+0.002 mg 


ground and specially hardened to cut #10 4 
Entire die precision designed to ASTM standards. For mg 
machine use as shown, or with handle for hand +0.1 mg 

E¥) 800 gms | +0.03 gms | 100 gms 


- *Accuracy beyond the optical scale range is limited to Ciass 
tolerances of weights incorporatec 


‘Mill 0020" deep 
below depth of 


We 


“8 samples, we supply singe 

and multicavity clay 

molds as shown, in plain } 


H 

without handle and hinges: 
We usually stock molds 

te for adhesion, abrasion, 


de 
fee, 


rebound samples. 

Mill four corners for prying mold 
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Note—This information is based | ‘on on literature and statements from apparatus manufacturers and 


new gradient furnace, new is in a new 
. abil thermocouple calibrator, and a com- nated the Model E-HT which permits the 
plete line of retorts are available. separation, identification, and character-_ 
Voltage Stabilizers—A redesigned line by Arcweld Manufacturing Co. ization of materials at tempe ratures as 
voltage stabilizers incorporates T% = 4 high as 120 or as low as 0 C. 
overload or short circuit pro- de Timer —Transistorize time- Instruments, Inc., Spinco 
excess of hormal operating load see. to 4.0 min, for operation from exte 
a mst power supply of 40to60vde. Exchange—Suitable for .he per-_ 
| 4 Timing and Controls, Inc. formance of chromatographic frac tiona- 
Circuit: Tester—Model 101- tions of high-molecular- weight materia 
latest model of a line of Igniter Circuit beyond the range of conventional resins, 
Pendulum Test—A newly developed 4 new series of four analytical-grade ion-— 
Me Testers, is a more rugged version of ai \eielan pendulum for pabw nf testing de- exchange materials based on cellulose is 
models, | Ine. signed primarily for determining the crys- being offered. 
egany Instrument Co., Inc 46 of articles fabricated from Bio-Rad 1752 
X-Ray Quantometer—New direct- unit was developed in conjunction with ™ 
ing X-ray fluorescence instrument for . Pont Co. and is the first commercial - 
analysis of all elements above atomic No. _ instrument of its kind available for Lc he 
_ Bas been announced. purpose, | gage to determine individual po- 
analysis of up to 22 elements in the wave- Baldwin- Lima- Hamilton n Corp.  tentiometers meet a 
length range 0.35 to 10.2 A. is provided ity tole rance. 
a Applied Research Laboratories, Inc. - ment of new auxiliary equipment, the 


Beckman/Spinco Model E _‘Ultrae entri-— 


TESTIN JOBSITE = over-desi 


Project costs 
ALL CONSTRUCTION! 


TESTER BEAM TESTER | 


AP. 
TESTING MACHINE: 350 VERSA. TESTER 
Engineering Test Apparatus, 
_ Construction Materials, Concrete and — 
Asphalt ranging from single items to self-— 
Mobile Laboratories awe avail. 
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_ Above: The control cabinet shown has | regulating and me 
suitable for 10 furnaces. furnace independent from one another 
Equipment of this type is desirable fo- research and original explorations. 


| 


Testers 


accommodated by this tester. low cost per 


7 

‘temperatures ¢ can be by a test, | obvious that a large | 

_ because the properties of steels do not change with time testers would be required for a long term test program. ' 


at ordinary temperatures. However, the designers now on even a few steels. 
want materials which will endure high temperatures — “A _ Mohr & Federhaff, in cooperation with some of the 
under load for long time periods. — “Such materials are Seait most advanced creep test laboratories in Europe, have | 
needed to obtain greater efficiency in modern and future — = arrived at the following solution: A few individual > 
engines, turbines and other machinery. We have the battery type testers for individual ‘samples should be 


‘a problem of testing many possible materials at many pos- used for research and experimental work with the bal- . 

sible loads at mi any ond over many ance of the long term testing being handled by multiple — 
#4 a _ testers accommodating 10 samples fastened end to end 


vading em. This has made large 


‘that the seasbinalinn of a few single unit creep testers — 
and tests up to with several multiple testers affords the most satisfac-_ 
100, 000 hours years) are carried tory means of obtaining voluminous data. - 


‘ 
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Creep testing has in many instances progressed tron 
> smental ta a routine basis in t ne pas ew Vi ag 
+ Pyneri 
be 
| 
the results for longer times? Unfortunately, in most cases 
— 
COMPLETE LINE OF TESTING MACHINES FO = 
cREEP, TORSION, DROP, CALI 
= 


accurate adjustments and measurements - i 


Profile Measure—A new instrument 


Laboratory 


CEC’s 5-752 Magnetic-T that uses two beams of light to solve the 
(Continued from page 92) _corder/Reproducer. difficult problem of of turbine 
Consolidated Electrodynamics Corp. 1758 engine blading is available. Known as 


market. "Se Alumina-Silicate Glass—Cathode ray instrument is based on a new cults views 
bulbs made of optical lity high- approach. The new design permits view-_ 
tinuously measures the thickness and de 
sity of mat erials throu h the use r oe ature alumina-silicate glass are now avail- 4 ing of an entire section of a oumpevencr 
ug « able. The glass withstands tube process-_ ‘blade, vane, turbine bucket, or half of 
‘The Budd Co., N wclear Div. 1754 ing and operating temperatures up to 700 Kodak Co. “1763 


C. It is ideally suited for applications ; 
Testing Machine—A 1 new where, as in cathode ray tubes, extremely 


400,000 niversal Testing Mae hine, tempe ratures are required i in screen- Chart—For the engineer who make 
Model U EH, has been announced. ~The — _ baking transparent phosphors to the face- ae calculations to the sixth decimal] point, a 


machine can exe rt up to 400,000 Ib plate. pocket-size conversion chart has been 
_ or compression on metal specimens, parts, orning Glass Works 1759 are The chart is printed in black | 
Budd Co., , Tatnall Microfinish Light- = a glance the conversion of small angles 


_ (from one second to one minute) to mic rO- 

inches per inch, per 10 inches, and per foot. — 

E ingis Equipment i 


Systems Pic 1755 weight pocket model Microfinish Visual 


Fading Tester—Xenotest light fading plastic, has been announced. It provides 


sed in international standardiza- inspection of machined surfaces. Test Chamber—A new 27 cu ft altitude, 
«GP. Bush Associates “dimensions of 3 by 3 by 3 ft is 
Strain Indicator—A new, portable, direct _ -Scale—A new double ratio bench count- _ 


and 100,000 ‘altitude. jreater test 


continuous indication of static and 1:50 he introduced. 
and dynamic strain with a minimum of counting scale incorporates all the fea- 


operator adjustment. Strain is indicat 
ain is indicated capac ity beam and ali-stee steel construe tion. Environmental Equipment Co. 
4. 


reading strain indicator, the Medel DR-10 4 ing scale, Model 105C, with ratios of 1:10 


= 


directly on a wide scale meter eliminating — 


ae, the necessity to balance the instrument. Douglas HomsCo. “1761 


new, completely built-in 6-position shunt provides — One is a dual-purpose instrument for spec- 
iJ 


integrated electronic test set comprised instant varying sensitivity with critical transmission measure 

ofa group of high yuality basic test in- damping. Dual, curved 150 mm scale is in the spectral region from 220 to 650 mu. 
struments is now available. Knownas the 2 subdivided 0-150 and 75-0-75, permits The second is a triple-purpose instrument 
Data Tape Type 23-20: 3 Test Set, the a both deflection and null measurement. = ~~ which can be utilized as a indies 

new unit is designed | to. carry out: ‘fast, EalingCorp,. eter, spectrophotometer, or for reflect- 


mt 


PARR BOMB 


pw 


For determining the heat of combustion 4 
gl solid or liquid fuels, using oxygen — 
sodivin peroxide) as the oxidizing 
4 medium. All have electric motor driven 
thermometers and ali acces- 
 sories for testing solid and liquid fuels. 
Series 1200-Adiabatic Type with Self- 
Sealing Oxygen Bomb. Has circulating 
water jacket enclosing the bomb cham- | 
pe. Jacket temperciures are easily 
adjusted for adiabatic operation, thus 
radiation corrections. Stur- 
* well suited or 
calorimetr 


Series 1300-Plain Type with Self-Secl- 
ing Oxygen Bomb. Has non- ‘metallic 


dead-air insulating jacket. Radiation 


corrections ore required. Excellent for 4 


eccasiona! or routine tests, or for stu- 


OF 
Series 1400-Plain Type with 
Peroxide Borsb. Jacket construction 


wall 


SERIES 1200 


Ses 


similar to Series 1300. Useful for rou- 
. 
3 tine fuel tests, especially in localities af 


urnish informa an or 


= 
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being offered. Standard test range is 
--100 to +200 F, 20 to 95 er cent RH 
ranges, cabinet sizes, and accessories ere 
tures of the Homs scale line including full available, an a 


— 
| 
th 3 
— 
| 

— 

— 


system with a single 
“a readout, and Model 167 includes the neces- 


number plays in true fluid flow work, 


ments of solid samples such 


_as textiles, plastics, paints, paper, powders, 


Farrend Optical Co., Inc. 


Sheer Tester—The new shear tester Test Equipment Co. 
measures yield stress, which may then 
to determine new correlation parame- 


ters which promise to play the same — 
role in stock hydraulics as the Reynolds | 


ischer & PorterCo. ‘pull 1767, 
Dielectric Measurements—D Die 


constant and ‘dissipation factor of low- 


measured directly and easily in the 200— 


oss solid insulating mate rials can be — 


5000 Me frequency range with the Type 
874-L.M Dielectric Measuring Line. 


neral Radio Co. rs. 1768 


Data Loggers—aA new line of “‘off-the- 
shelf’ data logging equipment has just 
been announced. Two models are avail- 
~ able—Model 166 has a 48 point scanning 
range typewriter 


sary additional circuitry for multi-range 
Gilmore Industries, Inc. 


= Ultra- Microtome —Differs in many ways © 


from the 


microtomes knewn today. ie 
design renders unnecessary the incorpora-_ 


tion of precision-made parts in the feed | 


and motion mechanics, and so guarantees 
the freedom from backlash indispensable — 


_ for the production of ultra-thin serial 


accurate external and internal threads is 


sections. 
William J. Master and 0., Fae. 


Microscopic 
adapter ring attached to the lensboard of | 
he SINAR convertible viewcamera adapts 
it to any microscope for photomicrography _ 


The microscopic adapter with an inside 
_ diameter of 25 mm, fits over the eye-piece — 


tube of any standard microscope. It 


_ can be made to order for other micro-— 


Karl Heitz, Inc. Py 


Thread Cutting —A new semiautomatic 


thread generating machine which cuts — 
now available. Called the JAGGI MF- 
57, the new machine provides a number of - 
time and cost saving aad for the 
rl Hirechm hmann Co. 


measuring gage mounted in an easy-to-— 


operate test fixture has simplified and 


od functional testing of brush 


Hunter Spring 0. 
i¢ 


springs. The gage is used to check the load 
_ developed by constant-force brush springs 
both initial and final lengths. 
A773 


w design, 
heated, high-temperature furnace for 
operation up to 3100 F without the re- 


quirement of a protective furnace atmos- 


yhere has been announced. Known as 
<R-SUPER, this design is the latest 
addition to the line of electrie furnaces 
for the metallurgical, ceramic, and chem-— 


Instrument Protector—A ‘new device 
offering positive protection for such in- 
struments as incline manometers, draft 
gages, electrical pressure switches, and 
ultra-se -pressure transducers 
been announced. i 
Industrial Engineering Corp. 


Power Oscillator—This instrument sup- 


160 v amp of 
4 frequency of 400 CPS + 25 _ cent or a a 


19 958 


at either a fixed 


halen, 
variable frequency with a range of = Vibration Machine—To meet increasing 
450 eps. An input jack is also provided Ta de mands — for vibration machines — with © 
for output ncies 50 to 4000 larger motions the BVA-25 
7 OS Vibration Machine provides double 
1776 plitudes up to 1 in. maximum. att oe 


Laboratory Safety Device—-A new lab- L. A.B. Corp. 
_ oratory safety device allows water-cooled | A 
tor, whose speed and accuracy 
: it high reputation in its original design, 7 ; 
diversified for 
and routine processing. 


chemical apparatus or physical apparatus 
industris researc ch 
Poke Laboratory Glass and Instruments Co. 


to be left unattended with safety. The 


| 


now 
level switch, is complete with a series s of 
outlets and pilot lights. 


instrument, actuated by a dia yhragm type 
> 


| 


us 
| upon move than 45 years of experience in hardness testing we 
are in a better position to recognize and ag snowed progress in a this art 
than many other concerns. 

| Fes ress in this field. 


‘(for Brinell, ‘Vickers, testa) it possibl 
eliminate the separate microscopic measurement of the indentations. The | 
built-in CARL ZEISS optical equipment automatically projects the 
greatly magnified images of the indentations on a ground glass screen. " It 


now takes less time to perform a standard Vickers test than a Rockwell ; 


test, and the former possesses so much more value. a ae 
7 he ‘Grodzinski (Double-cone diamond) indentation test offers several pei, 
Li important advantage s over the Knoop test. The length to depth ratio is 
immaterial and irrelevant, and only the length of the boat — inden- 
tation is to be consider red. There i is no » “point” 
¥ stress distribution of the doub 


7 In the MICRO-REFLEX machine, preferred by experts, the test- piece 7 

wa not shifted during tests or readings. Observations and measurements 
are made in the identical field of view. The image of the indentation can: 
be rotated through 90 degrees, without touching the test piec e. E ven in 
working with thin specimens, it is not necessary to mount them in oe . 


P 
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Laboratory Items ‘the beam of light from an any | one of Surface” Tester—Two new 
eg probes, Models P21 and P22 Surface Mois- 


the several galvanometers operating in the 
L-W Photo Products rapid determination of moisture content 
electrode assembly is offered for use with x Time-Time Plotter—Model 7 750-1 uclear-ChicagoCorp. 1788 


samples ranging in size from one drop up. ‘Time Plotter will record the duration and — Vr ae [oe 
The two electrodes, reference and measur- _— time of each event in a series of events” Radioactive Standards—First commer- 


ing, can be inserted in an opening of 7 mm s occurring at regularly or irregularly spaced — : cial availability of eight longer-lived 


diam. and a flexible electrode support then —_jntervals over a period of time. isotope standards, previously 
permits the user to squeeze the two ele- | supplied by the — National | Bureau of : 
= 

= 


ments together and thus accommodate the Standards, has been announced. 
single-drop sample, as for in the Standard Bridge—A ~gohm bridge Nuclear-Chicago 
tip of a centrifuge which meets the need for calibration of 4 
Leeds & sho vesisters te Soil Compression—A new, manually 


Mast Dev elopment Ce 0., Inc. 


oa 1d machine for unconfined compres- 


Optical Instrument—The ‘ been announced. This laboratory sion testing of soil samples has been 
a new optical instrument with a 180 F 1000 ohms announced. Weighing 12 and measur-_ 
hemispheric field of view, is announced. compe ety ing 6 by 8 by 20 in., the Model 545 has a 


Built asa or borescope, it trans- battery operated, and is in capacity of 500 Ib. It will handle samples 
be 


hané rubbed solid oak case. 
= this field view Mid-Eastern Electronics, Inc. 1785 Olen Te Sin. ‘Machin 1790 


Engineering Corp. if 4781 Micro Switch—A new ultra-small quick- 
Furnaces—Improved rating of any similar tiny switch has 
signed combustion tube furnaces whic - been introduced. Underwriters’ Labora- 
will meet the requirements of all combus- tories listing for "the new switch is 10_ 
tion tube methods of carbon and sulfur 125 or 250 v vac; v de; anellit, 
‘troleum samples have been announced. Minneapolis-Honeywell Requleto or Co. Temperature Controller—A pneumatic 

; ‘Servo Millivoltmeter—A jnew line of control is designed to utilize a 15-Ib air 


miniature high performance. “elf balancing _ ine to actuate an air-operated steam valve _ 


Digital Clock—. A new, easily i- 

ve ‘rsal, digital clock, Model 281, in which 
both visual indication and all 3 inde pend-_ 
ent decimal outputs are resolved to one 


second has been announced, 
1701 


tempe ratures up to 26 50 F. 


Oscillograph— A new me thod of ‘bes k- servo indicators for ‘providing remote orother air- -ope rated de vines. 
ing off unwanted individual traces of an visual and electrical read-out for tempera- Partlow Corp. 

automatic multi-channel oscillograph con-— tures, pressures, strain, ete. » ha as 
_Bists of a block holding seve ral easily-— been announced. D-c Power of 
adjusted blades which can be lowered to North Atlantic i787 ow ide voltage d-¢ Power Supply with 


Sodium eluminosi licates, Sodium aluminum prom 

W HIGH TORQUE VARIABLE SPEED phates, Sodiugs es, Sodium slu 


Mosulfate, 
berbit 


Sodium ara 
cuprete, Sg 
| Sodium bagi” 
sulfate, ua i 


E | ! 
3 


+ 


ig NE 
monates, Sodium ‘entimonides, cotiun antimonit 


Sealed Gear Head 


3-Wire Cord i is is Standard 


‘or intermittent: heavy ru 
= r-Stir has speeds from 100 to 1000 

r.p.m. T he h.p. motor develops 
16 inch-pounds torque thru quiet 20-1 
worm gear drive. Power-Stir is hinge “d 
on a '/,” * 11” nickle-plated rod and le 
positioned by a large wing nut. Run- 
current, full load is .8 ampere. 
No. 77-836 Power-Stir $32.50 


No. 77-837 rod with 
blade 18” length. . 


chlo pridae, Gn 
Godium calcium eluminates, 
Tide phosphate sulf fate, sodi “ 
magnesium phosphete, Sodiun Tite 
phates, Sodium phosy 


6s, 
cium 
lori 


Soai us 
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all 


magnetic amplifier has ‘been sary as well as the glassware and Extension Tester— Model CRE 
announced. The designated Model No. = equipment, to run four samples : Jlongation Tester, a constant-rate-of-e 


1193 a d-c oufput of 5-50 at simultaneously. | tension tester of highest attainable pre- 
1 amp from an a-c input of 110, 220, or Precision Saientific Co. 1798 cision at moderate cost has been an- 
Perkin Engineering Corp. 1793 Ratio Computer—The Ratio Computer, Scott Testers, In 
Test Set— Designed for remote con- has maximum counting efficiency. Com-— Magnet—The a compac 
trol of a compact 50 kv d-c high-voltage — bined with either a single or multi-channel — - sealed arrangement of the most powerful — 
eS -tank section, the control unit utilizes analyzer, the computer determines the permanent magnet, requiring a simple 
= plunge r manipulation to extract magnetic — 


new sloping front cabinet with a remov- energy level of radiation; ide ntifies the 


able instrument panel which is set bac k _ radioactive isotope, and measures the material from one container and auto- 

eschel Electronics, Inc. 1794 


Magnetic Inspection—A complete ‘ly new ave Target—Th he MTG 400X 
and advanced line of magnetic particle is an X- microwave radar test set of the of tend. airstrip or pave- 
inspection equipment and supplies with capable of providing a delayed target to. ment area permanently 
. many outstanding features a re offered. a pulse radar at its microwave frequency. 7 c 


, led form, with the announcement of 
Peterson Inc = k to th i re 


Isotope Machine—A 58-Ib portable iso- Roughness Indicator. 
man radiographic inspection of industrial Plate—A new combination hot Brinell Hardness Tester—For high- 
plate and magnetic stirrer for laboratory _ production Brinell hardness testing where 
use has been developed. Mie his hot plate location of the test must be accurate, a 
_ produces the required heat at the a: machine that determines the workpiece 
surface but is so designed that the stajnless_ position before it can operate has been 
life scraper for Fineness Grind Gages is Steel case re mains cool a all times for A precision limit switch lo- 
available in hi-grade steel or hard chrome shandling. amit cated in the table fixture must be depressed 
plate coat at only a slight i | in price by the part before the knee-actuated cy cle- 


amount. 


1804 


Picker X- Ray ( 
Fineness Gages-—A new doul 


1796 


a! 


over the conventional se rapers. switch becomesenergized. 

Precision Gage and Tool Co. Recorder- corne ring re- SteelC ity Testing Machines,Inc. 1806 

Sulfur Apparatus—T his new, for widely varying input resist: ance isnow Analyzer—The Technicon Auto Ana- 
a. unitized apparatus is for the determina- : ie in the precision potentio- lyzer, a new system for continuous auto- 
tion of sulfur in_ petroleum products recorder. Standard full scale  matie chemical ines? ‘ean detect 


wo ASTM Method D 1266. balancing speed is now one second. 
q i Sargent andCo. Continued on page 9 98) 
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) TITRATIONS 


Gaertner Dilatation Interferometer 
measures thermal expansions 
of as little as O. 0000025 « cm. 


For extremely precise of « of of thermal 


‘ Make titrations > 


lab assistants! Cenco’s 
new Color* Matic End- | 
Point Detector and 


enable quick, suc- 


—Volumatic Syringe expansion for small metallic, ceramic or plastic 


cessive determi- 
nations-——just 
push a button oh 


and read a 
number. Elimi- 


‘ nates human ele- | 

ment and drainage er- 
rors, Precise to withinafew 
per thousand. Write for 


_ No. 20925 Color « Matic Endpoint Detector.$595.00 
20926 Volumatic Syri 


CENTRAL SCIENTIFIC CO. 


1718G Irving Pork Bead « Chicogo 13, Illinois 

Branches and Warehouses < Mountainside, N. }. 

Boston Birmingham © Sacta Clara Los Angeles Tulsa 

Montreed © Vancouver © Ottawa 
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_ Using mercury light, changes of 0.0000025 cm. can be ac- 
curately determined with this convenient, reliable instrument. _ 
It is especially useful in comparing dilatation curves of ma-— 

terials which are to be fused hae such as metal and — 


el I. I- 1118tl (above) consists of Inte:ierometer. Plates” 


and Windows, Furnace and Control, 
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Laboratory | Iten : Alii on ‘twelve years of expe rience in 
the use of high freque ney sound for gaging, 
cleaning, and testing, Branson is issuing 
the “News” to exchange on 
_ the latest developments in t 


Ultrasonic Corp. 2488 


-ermometer 586 ¢ con- 
Solenoid —A ed sole tains specifications and prices of over 1000 
which completes its stroke in-less than thermome‘ers and hydrometers, including 
millisee has been announced. The com- __ thermometers for general use from — 200 — 
pact RS 5174 solenoid is designec — to 1050 C, complete ASTM list, precision, 

atewitha24-Ibload. ground joint, industrial, and dial types, 
‘Telecomputing Corp. . Telco! Sales Div. and describes the unique Permanent 

Brooklyn Thermometer Co. 


‘ontinued from page 97) 
tie materials down to parts per billicn, 
with an accuracy of | percent is announe —§ 


Technicon Controls, Inc. edd 


Magnetic Amplifier four- -page color 
brochure, S-893, describes a new line of 
Transi-Mag Servo Amplifiers with power 


nye 

Testing Machine--A 4- page, , colored 
pamphlet describes new testing mac ine 
designed for elevated temperature testing 


Lew Voltage—Low d-c potentials in 
microvolt ranges can now be read easily 
Lar oy by means of a new precision chopper in- 

verter. The manufacturer offers a free 

broe hure Level D-C Meas- 
urements,” detailing instrumentation and 
_ Amplifier—Bulletin / Al 132.1 de de sign applications. 

in detail CEA’s new high current, high» Microdyne 2501 
ideal for use in the chemical and allied process control instrument for 
industries where corrosion is a problem. quiring a differential, isolated, or grounded 


easurement of | concentration of 
arminster Fiberglass Co. amplifier and is available in six amplifier ulti t 4 


_ modules or as single packaged units. ee ites 
craft applications offering a new method Weighing System—A 4-page, two-color 
of measuring distance and vibration has — bulletin, 169, describing a new calibrating — 
and weighing system is now available. 


| P-M) Markings which n ver wear off. 


Instrument Housing—New fiber glass 
a reinforced instrument housings which are 
light, strong, and corrosion-proof 
been introduced. The new housings are 


Testing —Catalog No. 59 con-; 
been announced. This latest develop- 


tains illustrations and brief descriptions of 
ment may be used for vibration tes's to 


60 different testers or equipment manu-, — 
ctured ass oducts. te 
meet JAN-MIL specifications in electronic fa dasstandard products. Thet sters 
components and to measure vibration in 


and equipment are used adhesives, 
rotating shafts or bearings. 


cement, calibration, insulation. metals, 
W ayne KerrCorp. 1810 Paper, plastic, rubber, textiles, and 


Multipoint Recorder— A new multi- Custom Scientific Instruments, Ine 2491 
recording potentiometer, capable of 
Bullet 


from two to twenty-four points ‘trated eight-page booklet, = 
_ by means of simple plug-in adapter units describing a complete ine of a 

steel thermometers has beenissued. 


has been designed and produced. Known 
W.C. Dillion and Co., Inc. 


as Mode 6702, the instrument is designed | 
to measure any number of variables by % 
Catalog—A new 24-page catalog of Pye 


change-over- 
Weston Instruments Division of 
Da 1811 fluxmeters, galvanometers, 


The t Ealing Corp. 


new catalog presents in a 12- 

page ready-reference format photographs _ 
> catalog desc ribing AerOpak Thermo- 
couples for users in the nuclear, aircraft, 


and digest descriptions of the modern | Ri 
q gages and inspection devices required in ; 

industrial, and process fields has been 

announe ed. The catalog is generously 


this era of electronics, nucleonics, missiles — 
and rockets, miniaturization, and automa-_ 

with data, charts, and pictures. Engis EquipmentCo. 

‘It specifies a choice of diameters, materials, 

typical connectors, junctions, and termi- 

ero Research Instrument Co. 

Infrared Filters—Progress Report No.3 

ntitled “Near-Infrared Transmission Fil 

ters’’ is now available. The report sum- 

marizes the technical data which have 

been compiled on the selective transmis- 


of energy through — inter- 


& Lomb Optical Co. 2485 
Ultracentrifuge— —New 12- 


such as Pye amplifiers and voltmeters, 
Kelvin and © 


Instruments Brochire— _ Publication ofa 
geientifie brochure dn the subject of Glen- 
_ nite instruments and instrumentation sys- 
is announced. Entitled, “Measure- 
ments and Controls” it is a 
two-color, illustrated broc 

Gulton Industries, Inc. 

Laboratory Catalog—The availability 


a new, 175-page catalog illustrating and 
describing more than 450 different pieces 
of instruments apparatus 


SBL-2, gives full up-to-date information Labline, Ine. 2496 
on the widely used Model L Preparative Chemical Anslysia—Twenty-one new 
 Uliracentrifuge. Notes are inciuded on 30 application sheets outline the solution to— 
applications, field services available, fea-_ various chemical analysis problems through 
tures, and op. ating characteristics of the the use of Leco laboratory apparatus. 
Beckman Div. mination of ash in paper; sulfur in lime- 
2486 "stone; sulfur in oil, soil, plant tissue, 


Infrared—A sheet, ‘Micro- alumina ore, clay; ‘carbon in clay; cur 
Techniques Make Infrared Spec-  bonin glass and sulfur in lass. 
Equipment Corp. 2407 
Furnace—: A new sheet briefly 


& 


troscopy a Versatile Analytical Tool for 
Beckman/Seientific and Process 


to industrial s and and tion use i 


L&L — 


Scientific C. 
2602 vreciston Scien ific 0. 


Scientific Instruments describes 


ratory ware, 
of apparatus from beakers to vacuum 


= 


Electron Optics— new 16-page book- 


Int containing engineering data on ee 
optical instruments is available. 
Philips Electronics, Inc. 2504 


Vacuum Pumps—A two-page bulletin, — 
No. 604, announces a new »_ two-stage, : 
mechanical, vacuum pump of 75 liters per — 
min free air capacity with an = 


vacuum of 0.1 hor better. 
2505, 


describing the advantages of diaphragm 
temperature sensors aly in appli- 
ances,isnowavailable. 


Robe rtsha w-Fulton Controls Co. 


Testing Programs——E. ngjneering test- 
ing programs tor soils explorations, soils Be i 
studies, and quality control of concrete ‘>. 

and asphalt can be carried out with a line 


"ina new brochure. 


Variable new two-page tech- 


- nical bulletin describing the operation of 
_ the Mode! 1010 Variable Pulser, aninstru- 
- ment for converting any tyne signal source 


with a repetition iate up to 5 Me into “- 
standardized pulses of controlled ampli- 


tude and duration has been published. 


- Bourdon | Gauges—A new type a accu- 


rate pressure sensitive instrument that | 


makes possible high precision pressure — 
up to 500 psi is now ‘svailable. 


Wallace & Tiernan, Inc. 


Catalog— Illustrated and is a 


16-page catalog, No. P58, in plastic labo- - 


‘here are 78 different type 18 


drums, all carefull 
“laboratory fitness.’’ 
Will Corporation 


INSTRUMENT COMPANY NEWS 


~ Carlson Co., Oceanside, L. I., N. Y.— | 
The Carlson Co. has pure hased the er re 


selected for 


Reichester Elasticometer Spring Tester 


ection of Paul H. Sherrick as vice- 
= 
December 1958 


| 

— 

ly pal 
a 
| a 


been announced byT. M. Mints, | president. i 
Mr. Sherrick has been with the company oe 


since 1931 and is in charge of Sargent’s 


_ lass and instrument manufac turing 
Ashville, N. C.—A well-equipped labora- tures. PB 131573,75 cents. 
tory has been set up to assist inevaluating High Temperature Solid Dry Lubri- 
‘Ultrasonic Testing and Research wash and wear fabrics or garments. A  —_—cants. ~PB 131986, 75 cents. 
Van Nuys, Calif.—R. E. Kleint, photographic rating method is used to of Metals on Lubricants: Part 1— 


formerly of North American Aviation, show the results precisely. A numerica! | Design, Development, and ——— 
—Ine., has been appointed vice-president value of per cent wash and wear effective- tion, of 50 Temperature PB 
general manager of Ultrasonic Testing ness is assigned to each photograph. Part 
and Research Laboratory. Fine ise secretary. Corrosion and Oxidation Stability 
Determination of Leakage Values of Seals. 
Seals to Temperature of 550 F: Part 1— 


Design Data for O-Rings and Similar E lastic: 
eh... Part 3. PB 131802; $2.25 


_ Laboratory Evaluation of Silane F 
‘Potential Base Stocks for Hydraulic Fluids 
and Lubricants. B 131889, 


“CATALOG 5 59 istics of Aircraft Hydraulic 


MODERN LA Sand’ Tee “SB 50 


C Ceramic Capacitor with Wide Tem- | 
"APPLIANCES perature Range. PB 131893,$3. 


Research and De velopment on Ultra-Thermic 
Research on Antimonide for Semi- 
IS t the lab orld’ 5 conductor Devices. PB 


ie 

an Study, Standardization of Specifcation| for 
Catalo Insulated Cable. PB 131805, $3.50.) 


> EASIER TO CONSULT 6-—--Ferrite Measurements 


High-Temperature Alloys by Addition of 
EASIER TO HANDLE Refractory Powders. PB 131768, $1.25. 
Ceramic Coatings: Part 1—De- 


OVER ON E POUND velopment and Small-Scale Testing. BL 


LIGHTER THAN THE High-Tenyperature Turbine Applications. 
| Nondestructive Readout of Multilevel Mag- 
netic Memory. PB 131475, 75 cents. 
ctron Tubes for Critical Environments. 
P roperties and Handling Pree tices for M lees ; 
nesium: Survey. ANL- 


yet 528 more items ‘than ever before! 


Test Methods for Magnesium Surface Treat- 
Fisher r spent a a year and a half i in research on the latest aera ee ae Basic Study of Corrosion of Magnesium. 


advances to develop this COMPACT slim- back catalog. on 


tis your complete reference modern /Hydrogen Systems: Part 1 Platinum 

it it y pl to moder instruments, | 


apparatus, glassw are, uni ized furniture, ‘Determination of the al Properties 
via 4; of a High Purity Lead and a 0.058 Copper- _ 
: _ Studies and C omparison of the Properties of 
Temperature Alloys Melted and 
Precision Cast Both in Air and in V acuum. 
Effect of Prior Creep on Mechanical 
ante erties of Aircraft Structural Metals: 
Part 2—17-7PH Alloy. (TH 1050 Condi- 


cof Laboratory Appliances Reagent Chemicat: PB 131826, $2. 5. 


A Summary of Compressive-Creep Chara 
IN THE U.S.A. Gevelond lovis teristics of Metal Columns at Elevat 


Boston My Detroi “Washington Temperatures. PB 131825, $1.75. 


Ne. “Sit Philadelphia Montreal The Effect of Atmosphere on Cree *p-Rupture 
Charleston, W.Va. ilade’ Properties of a Nickel-Chromium-Alu- 
City Toronto | Alloy. PB 131735, 50 cents. 
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Fadel Government Standards ¢ nges” 


7 WITHDRAWALS. 
© 
Tue Federal Supply Service of ‘the Ge neral Services 


= Assigned 
to be used by the Federal Government for procure- of Symbol of ‘Technical 
ment of materials and supplies. _ The GSA issues an annual Index 


_ of Federal Specifications, Standards, : and Handbooks, and monthly Cloth, cotton, Requested 
items listed below appeared in Supplements Nos. 6 and 7 specification 
the months of August and September, 1958. 


INITIATIONS 


 ‘Typeof Symboler FSC FSSC Preparing 
Title Action Number Aluminum Alloy Plate and Sheet 5052 (superseding 


Aluminum Bronze, Rods, Shapes, Drawn and New 
Acetate (for use in TT-A-S11b 6810P - Forgings (superseding QQ- 8-663) 


Barrels; Wood, Slack Am PPP-B-41 8110 Bags: Textile, Shipping, Burlap, 


‘ (GSA FSS) 9310 Cloth, Cotton, Cheesecloth, Bleached and Un- 
joard; Tas, mania Rev. B-00613b 9310 bleached (superseding CCC-C-271a) 
(GSA- FSS) Conservation of Automotive Engine Oils 
leaning and Prepare tion. New Cc-490 my-Ord. Creosote, Technical, Wood Preservative, (for) 
of Ferrous and Zinc Spray, or Open-Tank Treatment 
Coated Surfaces for Or- Drums:. Metal, 55-Gallon (for Shipment of 


Cloth, jute (or Kenaf), Am. “8305 rs Methanol, Technical, (Methy! Alcohe!) (suner- 


Cloth, Pyroxylin, Coated Rev. C-50la Army- QMC Molding Plastic, Poly(vinyl Chloride), Rigid (super- 

Conduit, Sieel, Rigid, Am. WwW-C-58la 375 FSS seding L-M-00530 (Army-Ord) & L-V-345) 


Copper- Silicon Oy: Q DOD-Army-Ord. PPP-P-00291(COM-BDSA) & LLL-F-291) 
Plates, | 


“Sodium Borate, Decahydraiz, Technical (Bora rax) 
Crates, Wood, Household DOD-Army-CE Thread, Silk 
be, Flexible, Electrical 


Goods an 


Brush Spray or Open ing 
Tank Treatment 


and Hard- Rev. HL Title fe Action 


MM-1.-00751 5510 FS “Acoustical Units; Prefabricated Am. 2 SS- 
Molding Plastic, Acrylic Rev. LM. 9330 Navy Ethyl! Alcohol (Ethanol); Denatured Alcohol; _-0-E-760b (GSA-FSS) 
Paint; Outsid Ready- R TT-P-53b DOD-Army-CE and Proprietary Solvent 
Mixed Medium Chrome. Paint, 1200-Degree Heat-Resisting ‘TH-P-0028 (Navy- Ships) 
Yellow Plastic Sheet, Tracing, Matte Finish P-00519 (Navy-Ord.) 
nt; Ready- Mixed, Black -Army- ‘Tape, Gummed; Mending, and Reinforcing Ne UU-T-00101d (GSA-FSS) 
terior-Chrome-Green BY Tape, Pressure-Sensitive Adhesive, Masking, * New UU-T-00106b (GSA-FSS) 


N 


terior Medium Shades Varnish; Asphalt 
ona Lead Zinc Base (for Use in Organic Coatings) New 00818 (GSA FSS) 


Zinc, and Oil, 
Matte Finish = (Sodium Borat Superseded by Fed. SS-$-535a. 
Primer, Paint, Exterior Rev. Bronze, Aluminum; Rods, Bars, «00-8 663 


-(Undercoat for Wood, Shapes, and Forgings 


BY Ready Mixed, White Cheesecloth, Bicached and 
and Tints) ‘ bleached 


Adhesive, Waterproof— Vinyl! Chloride rseded by Fed. we 


in é 2 

8 SPECIFICATIONS AND STANDARDS APPROVED FOR 


‘Types - Aluminum Alloy Bar, Rod, and Wire (Free- ? 4 
0-S-00809 
(GSA 


‘Former Title 


= 
— 
— 
| — 
| 
hata 
| =~ 
| 
tage 


| ALPHA- -MOLYKOTE CORP. 
AMERICAN INSTRUMENT 
- ANGEL & CO., INC., H. REEVE. 
_ ATLAS ELECTRIC DEVICES co 


BALDWIN-LIMA- CORP. 
BU EHLER, LTD.. 


DELTA CHE WORKS 


EASTMAN KODAK vidi 


GRIES INIYUSTRIES 


HOGGSON & PETTIS MIG. OG if 


INs TRON E -NGIN ‘RING CORP. Inside Front Cover 


INSTRUMENTS FOR RESEARCH & INDUSTRY & dic 


NUCLEAR SYSTEMS DIVISION automatic: contol when to your 


SUBSIDIARY OF THE BU Db COMPANY 
p om i 


RESEARCH & EQUIPMENT CORP. 


SCOTT TESTERS, INC. . ecording commences 
SMS INSTRUMENT i iscometer is shut off on basis of VIS- 


Vi yiscome ter shut-off stops recorder 


{ 


aw ING- ALI BERT INSTRUME ENT c your er does not have these controls, con- 


tae *t us for advice “> (This automatic operation is 
in = te conformance with AST M Methods 
rine 


with; 


AMERICAN CHAI — scott TESTERS, INC. 


SION AL CARDS Ane 
Representatives in Foreign Countries 


New Symbol of World- Stondard 
a Exit ca 1100 on READER SERVICE CARD 


December 


4 SCOTT STI or NBS 
pie 
| 
_ = 
| operating sequence is: - 
4 
— 
he 


Calcium Chloride, Dihydrate and Calcium 
Chloride, Anhydrous; Technical 
heesecloth, Bleached and Unbleached 
Cloth; Birdseye (Diaper), in Bolts = 
Cloth, Cotton, Birdseye, and Gauze 
Cloth, Cotton, Cheesecloth, Bleached and 
ae 
Cloth, Cotton, Duck, Bleached 
Cloth, Jute (or Kenaf), Burlap 
Creosote, Technical, Wood _ Preservative, 
oa Brush, Spray, or Open Tank Treat- 
ment 
Drums: Metal, 55-Gallon (for Shipment 
Non-Corrosive” Material) 
Duck; Cotton, Bleached 
-Fiberboard; Single Face, (Flex- 
ible) 
Gasoline, Automotive/Motor Fuel M 
Molding Plastic, Poly(viny! Chloride), 
Plastic Compounds, Molding and Extrusion, 
Polyethylene 
4 Plastic Sheet; Polystyrene, Modified 
_ Sealing Compound; Cold-Application Mastic 
ol Multiple Component Type—for Joints in 
Sealing Compound; Cold-Application Ready 


Mixed Liquetier Type, Con. 
gate Lead Alloy, Tin Lead 
a Alloy; Flux Cored Ribbon and Wire, 
and Solid Form 
Pressure-Sensitive Adhesive, Identi- 
fication (Acetate- it 
Thread, Silk 


4 


R PHASE | 


Materials 


> 


ag quickly and be low cost. Write for Bulletin 275. 


70130: complete gas valve but 


: ENCO the most complete line of ine 
struments and supplies in the — 


CENTRAL SCIENTIFIC CO. 


completely versatile, 


control and research. 


mer 
AD 


Ki LETT 


CCC-C-411 
Cee. C-425 


Photo- 
Special Types For Tes ing 


Glass Cells 


— 


fect of Scientific instruments 
— 


TT MANUFACTURING COMPANY 


er 


ff 


$TP208 


proved for industrial 


aE ASTM, AIF 


ASTM, 33. 


1718G Irving Park Road » Chicago 13, Illinois 


Branches end Warehouses — Mountainside, J = 
"Boston Birmingham Santa Clara © Los Angeles © Tulsa American Society for 


Toronto « 
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ancouver 


olume STP220 B 3 papers 


"Philadelphia 3 Pa 


Federal Government — i 
C | 
| 
| 
Ag yi f | 
i 
\ Rev. 3300 -\179 E 7 
— 
— 
— 
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inued from page 99) 


of Aireraft-Structural Materials at Very | 
Temperatures After Rapid Heating. 
PB 131664, $3. ime 
“ffect of Prior C ree p on Mechanical P rope r- 
ties of Aircraft Structural Metals: 2024- 
T86 Aluminum and 17-7 P PB 
131716, $2.50. 00 
Hydrogen in Titanium and Titanium Alloys.. 
Report on Adhesive Bonding of eg } 


@ 
istics of High-P urity Titaniuin-Base Alloys . 


4 The Effect of Heat Treat nent on the Stabil- 


aty and Creep resistance of a Ti-Al-Mo 
Alloy. PB 131673, 75 cents. 
P Machining Titanium: Part 2. PB 131536, — 
De *velopme nts of Tough, High-Strength, 
Quarternary Titanium-Base Alloys of the 
T-ALV-X System, PB 131502, $2.75. 


The Effect of Structure and Interstitials on 
8 Impact Strength of Titanium and Tie 
tanium Alloys. PB 131541, 75 cents. | - 
Spec trographiy: Determination of Magnesium 
in Cast Tron, PB 131545, 50 cents. 
Fatigue Studies of Quenched and Tempered 
Nodular Iron. PB 131495, 50 cents. 
Investigation of Heat Treatments and Me- 
chanical Properties of High Strength Steel 
Corrosion Studies in Dynamie Aqueous Sys- 
tems at Elevated pe and Pres- 
sure, PB 131775, 50 cents. 
Development of an Improv a Corrosion 
Inhibitor for Water-Alcohol Solutions. 
PB 131781, $2.25. 
Thin Metal Films as Corrosion Indi 
PB 131894,$2.25. 
Compatibility of VCI [V olatile 
hibitor] with Rubber. id PB 131544, 75 
Pa Determinatior of Polyacrylonitrile in 
oatings by Infrared Absorption Spec-_ 
‘trometry. 131539, 50 cents. 
“api Detection of Phthalic Acid Isomers | 
and Benzoic Acid in Alkyd Resins by In- ¥ 
 frared Absorption Spectrometry. PB 131-_ 
o' ffect of Space Ch arge in Polymeric Mate- 
rials on Mechanical and Adhesive 
erties. PB 131770,$2.75. 
Polymerization Studies on Monomers - 
Evaluation of Derivative Polymers: Part | 
‘Analytical Applications of Far Infrared Spec- = 


int tests of ao hylene or other plastic somples. So modified, the tester, 
applies heat to the sample at the rate of 5/6°C 

penetrate the specimen to dept 


| 


tral Historical Rev iow, 
Techniques. 131514, $1.75. 
Influence of Ultrasonic Waves on 
Chemical Conversion of Com- 
pounds. PB 131365, 50 cents. 
Enginee ering Study of Vacuum Metal- 
lizing. PB 131542, $1. 
P of Protective ‘oatings by 
Electrophoretic | 1317 26, 
Pak. ‘ermet Preparation a by Reactions i in the Iron- % 
Alur wum-Oxygen System. B 131820, 
Rocket Refractories. B 131503, $1.50. 
ie Establishment of Vibration and Shock “ON 
Missile Electronics as Derived from 
the Measured Environment. PB 131047, 


High Elastic Moe “i: Part 2. P B 131927, 

isotopes: A Bibliography of U nited States. 4 "BULLETIN 7 -2307- 
Research and Application 1955-57. TID- 


-rocedure for Determining Vapor Pressures 


Materials | of 2000 Georgia, Avenue, Silve Spring; | 


469, 75 cente 
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NEW dlestic testing device 
NEV. Plastic testing device 
easy-to-operate apparatus indicates the -deflecti ection of fe fi |. 
on lowering it into ‘the insulated bath.  Deflections il: 4 
specimen holder) holders. (See photo of enlarged 
| or maintjned constant at ony point within this range. } 
four Plastic Deflestion Tester consists of the bath, four specimen elders, — 
| — i 
twp 
Bs, 


PHASE 


Polaroid Land 


scopes: & Accessori for Research, Industry and 

a partial ‘selection: ‘for, “biology, medi¢ Vs 

and: fields.: ,UNITRON ‘also. has ion’ INSTRUMENT pivision:¢ 


Please rush UNITRON's Microscope Catalog 

$ i. 


. . long wed ructi attractive. e budget | prices ae 


roven instrument performance re ‘the reasons why . . 


In the Lapora ory eee W ere ‘op gu y cou AP 
the trend is to UNITRON Microscopes 

~ 

UNITED SCIENTIFIC CO. 


ct reading d dissipation- -factor range. 0.00002 


* Instruments in assembly can be used 


£0. with ire method; without elec'rical or 

For 

from 30c to’ 100} ke 


“measurements . . . Type 1610-A 4 


te 1610-AH Capacitance 


ments only . . Type 1610-A2 :  CILLATOR . . . Cornpact package sup- 


lator covering 10c to 100 ke in four ak response gives 120-db on-scale range 


‘Seas 


. 40-yy input at 1 kc will produce 
1% meter deflection, yet 100 is re- 


quired to drive meter off scale. 
-1231-BRA AMPLIFIER AND NULL DE- 
FECTOR... Linear amplifier for general 


laboratory use, logarithmic response Provides 20-db insertion gain at 1 Me 
for bridge measurements . . . less than as. when used with A and 


1231-P5 ADJUSTABLE FILTER’ Re- For use from 0.5 to 3 Mc (bridge direct 


reading at 1 Mc). Range: direct meth- | 
noise; at least 30-db second-harmonic ” od, 100 to 1150 jf; substitution — 
be tuned to any frequency between 
a 20 and 100 kc by adding external 


716-P4 GUARD CIRCUIT (supplied 716-C CAPACITANCE BRIDGE ... THE HEART OF THE SYSTEM 
with 1610-A only)... Permits im- 


pedance measurements between two- of insulating materials, resistance and capacitance of high-value resistors, 


of terminal inductance and storage factor of inductors, and characteristics of and other 
also useful for eliminating the e <- materials ls through capacitance measuring techniques. 


FIXTURE .. . $22. 50 Readily attaches to bridge permitting precise 


Provides a standard means for attaching ae determinations of dielectric constant and dissipation fac- 
of solid materials. Micrometer-driven electrodes 


| 
Offices are staffed by engineers especially 
trained to help you in the selection of instru- 
275 Massachusetts Avenue, Cambridge 39, M ss 5 4 ments and measuring systems best suited 
YORK AREA: Tel. N.Y, WOrth 4.2722, N. J, WHitney 3:3140 CHICAGO: Tel. Village £9400 
PHILADELPHIA: Tel. HAncock 4-7419 WASHINGTON, D. C.: Tel. JUniper 5-1088 
SAN FRANCISCO: Tel. Whitecliff 8-823 LOS ANGELES 38: Tel. HOllywood 6201 
In CANADA TORONTO: Tel. CHerry 6-217! 
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Tf MEASURE NT 
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SUREMENTS 
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uf 
! 
2 
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EW 1,000, 000 LB. HYDRAULIC | 


Exclusive 4-screw design assures maximum stabil- 


e ‘Electric lift p plus push button, air operated grips for 
‘simple ‘specimen insertion cand 


18- -foot clearance for tension or eaten, 
63- inch clearance between sc screws. 


Rugged “hydraulic loading system. 
el 3 load indicat ith 4 re 
ec range loa indic ica or wi ranges. 


Available, as shown, with automatic “controls f for “Washington, 


tension, compression and cyclic testing ELLISON COMPANY 


Only Tinius Olsen, offers a hydraulic four screw high capacity — 


testing machine. —unmatched for ease of operation, Exclusive | Canadian Representative 
‘ 


and dependability. Evaluate your high capacity testing UPTON BRADEEN 


in terms of the Olsen Super 
Write today f for information. 


icidenta ly, the world’ 's largest testing machine ii isa 


_COMPAN 
WILLOW: GROVE, F 


and Balancing Machines 
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